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PERATION 
STATES,  I 

BETWEEN THE UNITED 
S R A E L ,  AND EGYPT 

M I D D L E  EAST REGIONAL COOPERATION ( M E R C )  
Unlted States 4gency for International Development ( U S A I D )  
Cooperative Arld L a n d s  Agrrcultural Research IT {CALAR 11)  

T h e  CALAR I1 project 1s a flve-year, 6 3 mllllon dollar 
project -jo~.nlng scientrsts of Israel, Egypt, and the Unlted 
States In integrated research coverlng most aspects of protected 
agrlculture The major purpose of the project 1s to promote 
p e a r e f u l  cooperat~on between Egypt and I s r ae l  through multl- 
a l s c r p l ~ n a r y  programs In whlch sc~ent~sts of the chree countrles 
1 d e ~ e i o p  pro~ected agrlculture t o  promote competltlve export 
produ~cs and provlde food for domestlc consumption, 2 1  expand 
c~operatlve applled research efforts between Egypt and Israel, 
3 )  lmprove the socloeconornlc status of farmers In the 
partlclpat~ng natlons, and 4) develop new lands and preserve the 
fraglle ecosystems In those lands The frrst CALAP Project was 
l n l r l a t e d  r n  1 9 8 2 ,  and work has contznued slnce that trme 

F l o t e c t e d  Agllculture in arld countrles is the prlmary research 
thrdst of CALAR I1 I n  both Israel and Egypt 



The de~eloprnent of protected agriculture recelves h l g h  
p r ~ o r i t ~  from the go\ernme~ts of both Egypt and Israel for 
s A n l l a r  reasoris Both are s r l d  countries ghere water for 
agriculture is Ilrn~tlng, and protected agrlcult~re glves the 
h~ghest return f o ~  unlt of water applled 

The project contractor 1s the San Dxego State Unrbersity 
Fou~d3tlon unde~ a cooperative grant from USAID The maln s ~ h  
g z a n t  cooperator I n  Egypt IS the Agricultural Research Cenrer of 
the Fllnlstry of Agriculture and Land Reclamation, the Ben-Gurion 
Uni~ers~ty of the Negev is the Israel1 cooperator The prole-t 
recer~es management guldance from a slx member Steerlng Committee 
(2 members each from Israel, Egypt, and the U S ) Scientists 
ca t11  odt parallel research rn each country and meet once each 
year at an an~ual worksnop tq compare results and p l a n  future 
research 

H ~ q h t  Ur Adel  t l  Bel tayy Cfef tl is 
t h e  Egyptraa~ Coor dmator and has the 
suppor t o f  s ~ ~ e r > t r s t s  such as Dr 
Noharnmddl S E l  Beltagy ( r  ~ g h t )  and 
H t Dr Mahrnoud Nahforrz 



CALAR sclentlsts have led the research dhlch helped de~elop 
the "Desert Sweet" tomato arhrch is produced under salrne 
condltrons Tomatoes grown under sallne condltlons are tastler 
than those grown wlth fresh water ~rrlgation, although ylelds are 
sllghtly lower Salln~ty Improves color and freshness wlthout 
affectrng exportable yleld Market research has shown that these 
tomatoes sometimes b r l n g  up to 40% hsgher prlces than ordlnary 
tomatoes 

14e >er t t t tlrrad t 1 1 t  t l r  11 

pr e m u r n  pr i r e s  Irt T ~ I P  F 111  l r j 1 t  3 

Mar ke t  Cabove) 

e f t  CAL-AH II srlentlsts tonttnu 
est n e w  species of both  or narne 
hrubis and cut f lou~ers for local 
x p o r t  markets 
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The F1-Bousellly researcn site, located o n  the Egyptian 
Wedlterranean coast east of Alexandria, 1s sultable for out-of- 
season produc t ion  of summer vegetables The slte has over 133 
greenhouses, 70 of which are devoted to research of CALAR T I  
screntlsts After a thorough study af local practices C A L A R  TI 
sclentlsts have optlmlzed methods for out-of-season production a t  
El-Rouselll> Brlp ~rrlgation, effective wrth both sallne 
conditions and sand dune  c u l t u r e ,  was introduced Genet): 
~esearch h a s  hrought about  effertlve changes  cf t l ~ e  F d k a c  tum-it; 

C L I L ' Z ~  gar 

Photos CALAR I1 Resea~ch  Slte at El-Bousellly provldes ~ # a l ~ d h l e  
Information to growers in t h e  reglon 



CALAR I1 fundlng has enabled sclentlsts to properly equlp 
thelr laboratories and to travel lnternatlonally for professional 
m~etrqgs and tralnlng Professional contacts have been made 
betveen sclentlsts of the two countrles that should provlde 
llnkages for f u t u t e  s u c c e s s f u l  researcb Technological exchange 
has helped both Israel and Egypt (for example, both countrles 
have provlded the other with landscape plants) "Anna" apples 
and 'Galla' melons have been introduced from Israel to Egypt, and 
Israel has acqulred materials and technologies from Egypt for 
production of oyster mushrooms The beneflts of thls cooperation 
wlll contlnue for years to come 

~ c e ,  T h e  C A L 4 R  I 1  Project Coordinator, Dr Moharnmad El Assaj 
s?rond from left discusses research wlth the CALAR I1 Egyp t i an  

FI lnclpal In~~estlgator, Dr Ayman Abou-Hadld Lower left 
S~lentlst dlth equipment provlded by CALAR I1 Lower right 
C 4 L 4 R  sclentlsts at El-Bousellly 



Many lnnovatlons have evolved as a result of the C & L A R  11 
research Tne use of plastlc sleeves fllled wlth water to act as 
dajtlme solar collectors are belng evaluated In Israel ( u p p e r  
left) Low tunnels are used r n  Egypt for off-season vegetables 
: l a e e r  pbotc Flowering ornamentals aze an obleztlge o' the 
Israel1 ImrK (upper rlght) 

The lnteractlon of sclentlsts has shown that cooperation between 
cou~trles can contribute to the natlonal prlorltres of both 
countrres while bulldlng new friendships 
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ACRONYMS 
SOW Scope of Work 
USAID United States Agency for International Development 
MERC Middle East Regional Cooperahon Program 
MOA Ministry of Agnculture 
MALR Ministry of Agnculture and Land Reform (Egypt) 
GARPAD Agency for Land Reclamation Settlement (Egypt) 
CALAR I1 Cooperative And Land Agnculture Research I1 Project 
SDSUF San Diego State University Foundation 
Feddan A land measure used in Egypt, 4,200 square meters or about 

1 04 acres 
MASHAV Israel Ministry of Forelgn Affars 
K~bbutz Communal settlement of Israel 
Maryut I1 USAID funded Integrated Agncultural Development Project, 

m a n  slte is the Maryut Agroindustnal Complex in the Western 
Desert of Egypt 

'doshav Israeli agncultural vlllages where each family llves In its own 
home and works its own plot of land 



EXECUTIVE SUMMARY 

THE PROJECT 
The Cooperative And Lands Agncultural Research I1 (CALAR 11) project 
1s part of the five-year, $6 3 million, Mlddle East Regional Cooperation 
(MERC) program The project joins scientists of Israel, Egypt, and the 
U S In integrated research covenng almost all aspects of protected 
agnculture The project's purpose is to promotr peaceful cooperatlon 
between Egypt and Israel through multl-disciplinary programs in 
whlch scientists of the three countries, 1) develop protected agnculture 
to promote competltlve export products, and provlde food for domestlc 
consumption, 2) expand cooperative applled research efforts between 
Egypt and Israel, 3) Improve the socioeconomic status of farmers and 
growers In the participating natlons, and 4) develop new lands and 
preserve the fragile ecosystems in those lands 

The project contractor is the San Diego State University Foundation 
(SDSUF) under a cooperative grant w t h  major sub-grants to the 
Ministry of Agriculture and Land Reclamation ( E w t )  and to Ben- 
Gunon University of the Negev (Israel) under the jomt Egypt-Israel 
Agncultural Committee 

The report is a final evaluation of the project whlch was approved in 
March 1990, w th  a completion date of March 26, 1995 

THE EVALUATION SCOPE 
The scope of work calls for a team to evaluate three major areas of 
concern 1) management, 2) cooperatlon, and 3) technical progress 
toward meetmg the stated subproject objectives on schedule The team 
consisted of an agronomist/research management specialist (team 
leader), a protected agnculture expert, and two participants of the 
Arnencan Assoclatlon for the Advancement of Sclence Fellowship 
Program assigned to USAID 

THE METHODOLOGY 
The team earned out a revlew of program documents pnor to leavlng 
for the Middle East and internewed representabves of USAID 
Wlnrock SDSUF and U S scientists involved w t h  the project The 
team leader internewed personnel of the SDSUF in their home office 
and intemewed U S sclentlsts at  The University of Callforma, Davls 
Country coordmators were vlsited in Israel and Egypt, and vlslts were 
made to all major sltes where research was being conducted 
(accompanied by CALAR I1 scientists) Israeli and Egyptian sclentlsts 
gave reports of their research and many were intemewed by one or 



more team members Farms utilrzing CALAR I1 technology were vlsited 
and internewed about their utilrzation of the technology 

THE SUMMARY CONCLUSIONS 

Conclusions Regarding Technical Objectives 
Technical objectives were met in areas of new crops introduction and 
genetic modification, agromanagement, environmental modification, 
and structure selection 

There was minimal work on post-harvest technical objectives Lack of 
post-harvest work has not detracted from project success, however 
Both countnes have qualified post-harvest physiologists in close 
contact w t h  experts from other countnes 

Conclusions Regarding Project Management 
The project contractor, SDSUF, has been an effective manager of the 
program Foundation representatives have taken a direct, ' hands-on' 
interest in the project, much more than required and expected of a 
project contractor 

The country coordinators have been an effective team in carrying out 
and managing the project The Steenng Committee has provlded 
effective guidance for the project In future projects a smaller steenng 
committee is recommended 

The project has supported successful annual workshops which have 
enhanced cooperation and information transfer between scientists of 
the three countnes The final presentations of scientists mll be part of 
an International Society of Horticultural Science meeting held in 
Alexandria, Egypt in March, 1995 This meetmg was organized by one 
of the Egyptian CALAR I1 scientists and mll provlde an international 
forum for project results 

U S scientists have played a major role in helping the program 
succeed 

Conclusions Regarding Cooperation Between Institutions and 
Countries 

CALAR I1 has been successful in expanding the scientific partnership 
between E m t  Israel, and the U S Good shanng of information 
between scientists took place through country vlsits and the annual 
workshops 

Research took place in parallel projects, structured according to 
country pnonties, wth  minimal one-to-one collaboration between 
scientists The project design d ~ d  not encourage or reward true 



collaboration, however, it did not discourage it, elther Project 
management faded to "grow mth  the tunes" and move toward closer 
one-on-one associations between scientists Scientists l n t e ~ e w e d  
mdicated a desire to do collaborative research wlth identified 
counterparts from the other country 

The momentum gamed in bettenng cooperation and understandmg 
between Israell and Egyptian scientists through CALAR 11, should not 
be lost Follow-on artivlties to m a n t a n  the workshop contact and to 
develop collaborativ~ research (through a system including peer 
revlew) should occur 

Other Conclusions 
Research sites In both countnes mll be mantamed follomng CALAR 11, 
however, research actlvlty m Egypt mll continue at a reduced level of 
activlty 

Contact between Egyptian and Israell scienhsts, followng project 
terrninatlon, mll be mlnlmal wthout follow-on support 

USAID should be pleased w t h  the success of the CALAR I1 project 
The project enhanced the expansion and implementation of protected 
agnculture in Egypt and Israel while enabling scientists of the two 
countnes to cooperate in their sclentlfic work 

RECOMMENDATIONS 
The SDSUF, subcontractors, all participating sclentists and others 
who worked w t h  the project should be commended for then 
contnbutlon to a successful project 

The country coordinators should plan follow-on activltles whlch m11 
m a n t a n  the momentum generated by CALAR I1 

Israel and Egypt should commlt to a continuation of workshops to be 
held in Israel and In Egypt on an annual or bmnnual basls to mantam 
contact between sclentists of the two countnes and to update each 
other on research being conducted 

Country coordinators should develop a proposal which would develop 
truly collaborative research between sclentists of Egypt and Israel 
The proposal should encourage research publishable in a refereed 
journal and wthin a process which includes peer revlew of proposals 
and progress 

MAIN LESSONS LEARNED 
Inltial project deslgn, and subsequent project management, did not 
encourage or reward truly collaborative research, thus, none occurred 



Future project design should be speclfic about the desired outputs to 
be generated 

Reciprocity of expertise is important Whenever possible, future 
projects should have reciprocal exchanges of sclentlsts/personnel from 
both countnes 

The support of the USAID Mission and the U S Embassy enhances the 
success of MERC projects When possible, MERC projects should 
complement USAID Mission pnonties On-slte monitonng by MERC 
personnel should help projects meet goals and objectives 

In canylng out project evaluations, the role of the contractors should 
be clearly identified as  that of a facilitator for the evaluation team 

CALAR was first funded in FY 82 and has supported effective research 
In both Egypt and in Israel We found only one joint research 
publication smce 1982 (between an Israell and Egyptmn scientist) 
whlch is not an envlable record for the amount of money, time and 
effort spent to bnng cooperation between Egyptian and Israell 
scientists 

Future projects should carefully evaluate the amount of travel outslde 
the target countnes and the slze and role of advlsory groups (such as 
the Technical Committee and the Steenng Committee) 

Project actlvlty among Egyptian and Israeli scientists must be an 
association among equals throughout the process of plannmg, 
implementation and dissemination of results Project funds should be 
devoted to the maxlmum extent possible to collaborative research in 
Egypt and Israel 



PROJECT IDENTIFICATION DATA SHEET 
Cooperative And Lands Agricultural Research 

(CALAR 11) 

Project Number 398-0 158 03 

Life of Project Fundmg U S $6,300,000 

Current Obligations U S $ $6,300,000 

Project Activlty Completion Dates 03/26/95 

Objectives To promote peaceful cooperation between Egypt and 
Israel through multl-disciplinary programs in whlch sclentlsts in 
Egypt, Israel, and the Unlted States (1) develop protected agnculture to 
produce competitlve export products and provlde food for domestic 
consumption, (2) expand cooperatlve applied research efforts between 
Egypt and Israel, (3) improve the socioeconomic status of farmers and 
growers m the participating natlons, and (4) develop new lands whde 
presemng the fraglle ecosystems in those lands 

Project Description CALAR I1 1s an integrated research program In 
which groups of scientists speclallzing in specific areas join forces to 
cover almost all aspects of protected agnculture The technlcal 
program is made up of five components agromanagement, new crops 
mtroductlon, genetic rnodlficatlon, whole plant and post-harvest 
physiology, envlronmental modifications, and structure selection 

AID Inputs Professional and technlcal resource specialists, project 
administration, research operations including equipment, supplies, 
and research facilities, and state-of-the-art technical lnforrnation 

Project Outputs A program Implemented by Egyptian and Israeli 
cooperatmg lnstitutlons and researchers that results in new and on- 
going research and technology transfer In greenhouse covers, effects of 
sol1 and space heating, physiological studies related to frult 
production quallty of tomatoes, peppers, and eggplants in a protected 
environment breeding and selecting melons for wlnter production, and 
breeding greenhouse tomatoes w t h  an emphasis on tolerance In 
tomato to yellow curled-leaf vlrus post-harvest studles, manly on 
tomatoes and peppers and results of studles and reports on selected 
ornamental plants and fnuts 

Required Reports Annual, seml-annual and quarterly reports 
financial reports, budget analysis, final evaluation report, and final 
program report 

Previous Evaluation Mid-term evaluation of March 1993 



Involved Institutional Contractors USAID grant to San Diego State 
University Foundation wth  major sub-grants to the Ministry of 
Agnculture and Land Reclamation (Egypt), Ben-Gunon University of 
the Negev (Israel) under the joint Egypt-Israel Agricultural Committee, 
in cooperation mth the San Diego State University Foundatlon 



I. PROJECT BACKGROUND, PURPOSE, AND OBJECTIVES 

A Background 
Fo1lomng the Camp Davld accords, a Congressional inibatlve took 
shape to support improvements m Egypt/Israel relations and, perhaps 
later, to Include other Arab countnes The Middle East Reg~onal 
Cooperation Program (MERC) began ln FY 79 and included $5 million 
in the Foreign &d Blll for FY 81 The first Cooperative And Lands 
Agricultural Research (CALAR) Project was initiated in March 1982 as 
a regional program of the Near East Bureau of the Agency for 
International Development CALAR was approved at  a level of $5 
million for 5 years and contmued over a penod of 8 years 

A project remew in late 1988 Indicated that the project had been 
successful in bnnging about a worlung-level scientific cooperatlon 
between the two countnes, as well as a successful degree of policy and 
admlnistratlve coordination between Egyptian, Israeli, and U S 
agencles and sclentlsts Prevaling and conditions In both countnes 
mean that water 1s a major llmltlng factor In agncultural production 
To emphasize water conservation and the development of hlgh value 
horticultural crops for domestlc use and for export, protected 
agnculture was selected as the major emphasls for the CAL,AR II 
Project whlch was approved m March 1990 at  a level of $6 3 million 
Research and development activltles are camed out In Israel and in 
Egypt, ulth consultant and admlnlstrative functions the responsibility 
of the Project Contractor, the San Dlego State Unrversity Foundation 
(SDSUF) The project had a mld-term evaluation in 1993, and the 
project completion date IS March 26, 1995 

MERC programs are based on the premise that people who work 
together in a collaborative manner are more llkely to reach then- 
common goals whlle developing a better knowledge and understanding 
of each other and of thelr respectwe cultures and hentage 
Participating country sectoral development programs, whlch bnng 
togetltcr natlonal expertise in a collaborative manner, are strengthened 
and enhanced by regional cooperation Successful regional 
cooperative programs can help attract additional financial resources 
(publ~c and pnvate] for common economlc or social development 
programs 

B Program Goals and Objectives 
The overall goals of the CALAR I1 project are to foster cooperatlon 
among Egyphan, Israeli, and U S scientists, to strengthen 
mstltutlonal linkages among the cooperatmg countnes, and to focus 
on problems of protected agnculture in and lands, while concentrating 



on crops and technologies of significance to both Israel and Egypt 
The overall program objectives are 

1 Development of protected agnculture as  a means to produce 
competitive export products and to prowde food for domestic 
consumption 

2 Expansion of cooperative applied research efforts between Egypt 
and Israel 

3 Improvement of the socioeconomic status of growers in the 
participating nations 

4 Development of new productive lands in Egypt and the 
preservation of the fragile ecosystems in those lands 

Svr major research actiwties were initiated in Egypt and Israel to 
address the above objectives The activlties were agromanagement, 
environmental modifications, structure selection, genetic modification, 
post-harvest aspects, and flonculture and new crops 

I1 SCOPE OF WORK AND METHODOLOGY FOR EVALUATION 
Purpose of the Evaluation CALAR I1 is scheduled to terminate in 
March 1995 The evaluation is to detennine if sufficient progress has 
been made toward the expected objectives of the subprojects and 
whether the annual work plans were realistic and successfully 
implemented The management effectiveness of the Steenng 
Committee, combined wth  input from the Annual Workshop (semng 
as a technical committee), is to be analyzed The evaluation w11 
detennine the extent to which the project has met the Congressional 
mandate for the MERC program of fostenng cooperation and 
collaboration between Israel and Egypt Specific attention is to be 
given to determining the nature and extent of this cooperation and 
whether project activlties are conducted in parallel or are truly 
collaborative 

Literature Renewed Pnor to departing for Israel and Egypt, the 
team met at offices of Winrock International in Washington D C and 
rewewed appropnate documents prowded by Wmrock and USAID A 
listlng of significant documents rewewed is summanzed in Appendvr 
C 

Internews with U S Implementors (including USAID) The team 
met mth the USAID CALAl3 11 Project Officer, other representatives of 
USAID, and Winrock personnel The team leader intemewed officers 
of the San Diego State University Foundation in their home offices and 
had personal, or phone internews, with three U S Technical 
Committee members A listing of those intemewed, or reports given, 
is noted in Appendur B 



Site vlsits In Israel vlsits were made to Volcani Center & Minlstry of 
Agnculture at  Bet-Dagan, Ben Gunon University of the Negev, The 
Institutes for Applied Research at  Beer-Sheva, Ramat Negev 
Expenmental Station (including fClbbutz fivlvlm and one Moshav 
uslng CALAR I1 technology), and a farmer using CALAR I1 technology 
In the Arava Valley near the Jordan/Israel border, south of the Dead 
Sea 

In Egypt, the team vlsted CALAR I1 sites at  Am Shams Universrty, 
Shalakan, and El-Bousseily, the Agnculture Foreign Relabons Office of 
the Mlnistry of Agnculture, and the Board office of the Agnculture 
Research Center of the Minlstry of Agnculture 

Interviews with Participants, Implementors, and Recipients, 
Including Presentations by Scientists Scientists in Israel and Egypt 
presented summary reports of their research, followed by team 
questions When possible (about 60% of the tune), two members of the 
team internewed scientists about the non-technical components of the 
project (collaboration, program success, interactions between 
scientists and general program reactions) Country Coordinators and 
Steenng Committee members were lntemewed as were others who had 
a slgnlficant role In the project The itinerary of the revlew team is in 
Appendur D 

Evaluation Team The evaluation team consisted of the followmg 

Dr Rodnev J Fink an Agronomist/Agncultural Management 
Specialist /Team Leader 

Dr Maw Peet, A Professor of Horticultural Science at North Carolma 
State University/Protected Agnculture expert 

Dr JoAnne Garbe Amencan Association for Advancement of Sclence 
Fellowship partlclpant assigned to USAID, DVM & JD degrees 

Dr Davld 0 Bnen, Amencan Association for Advancement of Sclence 
Fellowship participant asslgned to USAID, Engineer/Sclence specialist 

111. MEETING OF TECHNICAL SUBPROJECT OBJECTIVES 

A. Quahty of Research 
Overall the quality of the scientific research effort was very high and 
substantial progress was made toward the goals descnbed in the 
onginal contract Scientific personnel, coordinators and project 
managers are to be complrmented on the fine job they have done 
Several projects are profiled in depth in Appendlx E and the progress 
toward sub-project objectives 1s also discussed in more detad in 
Appendur E A n  Increased lnterest in biologically sensitive agnculture 
(reducing pesticlde use and substituting organlc fertilizers for chemlcal 



fertilizers) was evldent Junior scientists were also involved to a 
commendable degree 

B Sub-project Objectives 
Agromanagement Agromanagement was given a high pnonty, and it 
was probably the area receimng the greatest attention overall The 
type of agromanagement research differed considerably between the 
two countnes, however 

In Israel the highest agromanagement pnonty was impromng quality 
of melons, tomatoes and peppers for export to Europe in the wnter 
months For melons and tomatoes, quality was defined as a 
concentration of particular sugars in the fruit, and for peppers, a s  
producing large attractive fruit The study of sugar accumulation in 
melons, one of those profiled in Appendur E was a particularly well- 
directed and effective program in terms of both basic and applied 
components Some immediately applicable agromanagement 
techniques to improve sugar concentrations (such as the use of low 
night temperatures to prolong the penod of sugar accumulation) have 
already come out of this program The greater understanding of 
sucrose accumulation achieved w11 help breeders and biotechnologists 
to develop cultivars wth  enhanced ability to accumulate sugar in the 
fruit 

In Egypt most of the agromanagement effort was devoted to improvmg 
production practices for the greenhouses The areas given particular 
attention were characterization and prediction of water vapor exchange 
in greenhouses development and optimization of alternatives to 
ground culture in greenhouses (hydroponics, aeroponics, sandponics 
and vanous artificial media blends), testing of compounds to relieve 
the effects of salt and cold stress on seedlings, and optimizing 
temperatures and nutntion (including the use of organic and foliar 
fertilizers in greenhouses) The water balance work is profiled in 
Appendlx E 

Greenhouse crops studied in Egypt included snap and Romano beans 
cucumbers melons, tomatoes, eggplant, oyster mushrooms, sweet and 
hot peppers, and mangold and thyme grown for aromatic oils Some 
work was also on-going on outdoor crops including tissue culture of 
asparagus and potato and methods to induce off-season production of 
artichoke and Jews mallow The work on oyster mushrooms is profiled 
in Appendlx E as  an example of research where production practices 
were developed for a new crop mth considerable potential export and 
domestic markets (hotels) Other aspects of the oyster mushroom 
study were companng production and economic aspects of using 
vanous types of compost (nce straw, cotton stalks, town refuse and 



legume wastes) In some cases, raw matenals were blended to reduce 
costs mth minimal loss of production Determination of consumer 
(tounst) preferences for mushroom type and methods to produce 
adequate supplies for producers were also included in the project A 
number of farmers and graduates are now producing oyster 
mushrooms using the technologies developed in this program In 
addition, several scientists and two lubbutz members from Israel have 
vlsited the Do& (Egyptian) site to acquamt themselves mth detads of 
production practices This wsit was arranged after Israeli scientists 
heard a workshop presentation and saw produckon on a site tour at 
the Third C A W  Workshop in Alexandria, March 1993 

Envlronmental Modification Envlronmental modification research 
overlapped to a considerable extent mth the agromanagement 
research and the structure selection research This is because 
temperature control in greenhouses is an integral part of 
agromanagement and also affects response to other cultural practices 
The focus of the envlronmental modification research in Israel, as w t h  
the agromanagement research, was to reduce problems in fruit quality 
Pepper flowers and fruit were found to be malformed under low night 
temperatures because low temperatures altered awan transport and 
inhibited seed formation In Egypt, malformation of both bean pods 
and pepper fruit was also correlated mth low night temperatures 
Research in Egypt on sprays or conditioning to reduce cold stress also 
represented a type of envlronmental modification research in that the 
economics of stress avoidance by heating could be compared mth 
stress tolerance provlded mth  vanous chemicals 

Structure Selection Research on solar greenhouses in Israel is 
d~scussed in detad in Appendur E The basic concept is to store energy 
in water-filled plastic sleeves dunng the day and to release the stored 
energy at night as a source of heat The most recent innovation in the 
project is the development of a plant gromng area separated from the 
energy collection area by retractable thermal screens The plant 
gromng area can be vented dunng the day as necessary to cool the 
plants At night heat loss is reduced by a moveable thermal screen to 
retam heat The water sleeves in the energy collechon area are 
suspended in tiers on a metal frame to reduce heat loss to the ground 
and to increase arflow around the sleeves Temperature sensors 
control the movement of both the thermal screen over the plants and 
the screen separahng the two parts of the greenhouse The design is 
very interestmg I t  would be useful to have information on capital and 
operating expenses compared w t h  a conventionally heated 
greenhouse In Egypt, production in unheated plastic houses was 
compared w t h  production in low plastic tunnels, large heated houses, 
and unheated houses w t h  water-filled sleeves on the sides or between 



plants Another modification of the large greenhouses being studled In 
Egypt was to lay clear plastlc on the sol1 to warm it and to place plants 
in low tunnels wthin the house The low tunnels are opened dunng 
the day to lrnprove an- circulation and reduce shading, a s  1s also done 
when the tunnels are used outside 

Genetic  Modification Research In Israel Included a study of cold 
tolerance in melons coupled w t h  a breedlng project to Improve cold 
tolerance, and another project to breed tolerance to the yellow curled 
leaf vlms into greenhouse tomatoes In Egypt, breedlng projects 
supported included disease resistance ln cucumber to powdery mlldew 
and other foliar diseases, and vlrus and salinlty tolerance in tomatoes 
In most cases, commercial lines have not yet resulted from CALAR- 
supported research Thls is not unexpected a s  cultivar development is 
a long-term commitment At some tlme however, it would be 
interesting to obtam information on the amount of seed of these lines 
sold worldwde 

Floriculture and New Crops Research in Israel focused on cut 
flower and decorative branch crops for which Israel was felt to have a 
competitive edge in the export market to Europe For example 
Heliconlas were collected, grown, and some productlon information 
developed dunng 199 1 -93 but research was finally dropped because 
the flower was too heavy to be economically an- freighted to Europe 
Hellconla research is a good example of goals being continually refined 
in response to data developed and market conditions There was little 
or no research on standard cut flower crops such a s  roses and 
carnations The productlon practices for these crops were felt to be 
well understood, and Israel was felt to lack a competitive edge because 
of ~ t s  hlgh labor costs New crops were constantly being evaluated for 
their appearance, market appeal, and adaptatlon to outdoor or 
greenhouse conditions, including use of saline water in the case of 
ornamental shrubs and trees and the pitayas (a climbing cactus) For 
flonculture crops, the pnme considerations were appearance, 
feaslblllty of an- freighting, and abillty to produce dunng a season 
when export pnces are high Photopenod modification for out-of- 
season flowenng was emphasized to tie into high pnces for export 
Other new crops were the luwano (or melono), an exotic cucumber, 
and fruit of pitaya The pltaya work was a good example of new crop 
development and is profiled in Appendur E 

In Egypt, the m a n  new crops studied were artichokes, oyster 
mushrooms and thyme and mangold for aromatic oils The artichoke 
work focused on use of growth regulators (glbberellln) for earlier 
production The oyster mushroom work 1s profiled in Appendlx E as a 
good example of development work wth  a new crop 



Post-hamest Post-harvest toplcs were not addressed to any great 
extent in elther country probably because project personnel felt that 
information and data 1s avmlable from published matenal and would 
not be significantly affected by local conditions One of the Amencan 
project scientists is a mdely recognized post-harvest expert and could 
have accessed any necessary technical matenals Post-hamest factors 
were, however considered in many of the agromanagement projects 
For example, soluble sugar concentration in tomatoes and melons is a 
post-harvest charactenshc affected by such pre-harvest charactenstlcs 
as use of saline water and pruning regme Also, tomato breeding 
projects included shelf life as a necessary quality attnbute 

Several studies were conducted In Egypt on post-harvest 
charactenstlcs of tomatoes These studies descnbed the npenlng 
charactenstics of vanous parts of the tomato fruit, concluding that 
npening occurred from the mside out In another senes of 
expenments, npening charactenstics of normal and npening-inhibited 
tomato mutants were compared wrth and mthout the addition of EDTA 
(a chelator to the cations in the nutnent solution) Production of C02 
(ACC) and ethylene was reduced in all the npening inhibited lines 
Adding EDTA to the nutnent solution restored some of the npening 
charactenstlcs to the nn and nor lines The effect of temperature on 
npening charactenstics was also measured Respiration increac ed 
linearly up to 30C, whlle ethylene production was greatest at  20C 
Inhibition of ethylene synthesis at temperatures over 30C was 
attnbuted to a reduction in ACC synthesis 

N. COOPERATION BETWEEN INSTITUTIONS AND COUNTRIES 
Background MERC programs have an overall objective of facilitating 
cooperation and collaboration (in this project between Egyptian and 
Israeli scientists) According to project coordinators, the project was 
structured so that research activltles in both Egypt and Israel were 
conducted Independently and m parallel due to the regional political 
situation at the time of CALAR I1 funding Although the proposal did 
not specifically call for one-on-one collaboration, ~t certamly did imply 
that cooperation leading to collaboration, was deslred Scientists met 
annually dunng the project-sponsored workshops to discuss their 
work but othemse worked Independently of scientists outside their 
own country As the polltical situation changed there was no change 
in the program to accompany polltical changes The scientsts 
internewed generally were favorable to one-on-one collaboration but 
the same level of enthusiasm was not exhibited by the Project/Country 
Coordinators Llkewrse, neither the mid-term evaluahon, peer revlews, 
nor USAID identified any mid-course adjustment calling for closer 
collaboration between scientists of the two countnes 



Participant Responses The evaluation team questioned participant 
scientists and administrators, both indiwdually and in groups 
concerning the issue of collaboration and cooperation mthin the 
CALAR I1 Project The Israeli and Egyptian country coordinators (and 
the U S Project Coordinator) mantaned that the CALAR I1 Project had 
met its collaboration/cooperahon goal In discussions mth the project 
scientists however it was clear that research was formulated and 
conducted independently Neither Israeli nor Egyptian scientists 
identified mth a collaborating counterpart in the other country 
Proposals were developed and wntten independently and submitted to 
the respective country coordinator for approval and funding 

Exchange and shanng of information between scientists occurred 
pnmanly at  the annual workshop and other international scientific 
meetings This did not change dunng the project, even as  the political 
situation improved and scientists themselves grew more at ease 
Travel between participant countnes to see counterpart research sites 
did occur throughout the life of CALAR 11, and it was felt to be valuable 
by all concerned Other interactions included exchange of ornamental 
and greenhouse vegetable cultivars, identification of plant matenals, 
and companson of cultivar performance 

Many involved in CALAR I1 suggested that the scientific research 
pnonties concerning protected agnculture in Israel and Egypt were 
significantly different so different, in fact, that direct collaboration on 
many research activities was not possible There was a sense from all 
scientists involved that conducting truly collaborative research 
between Israel1 and Egyptian scientists would be an exciting prospect, 
however for that to occur, it would be necessary to identify, define, 
and focus on research issues common to both countnes This reliance 
on research topics related to national self-interest was a stated 
hindrance to research collaboration Some scientists stated that 
national self-interests hindered the collaborative process, however 
there were sufficient research pnonties in common that topics of 
common interest could have been identified Broadly defined 
objectives in CALAR I1 permitted very diverse projects to be identified 
in the two countnes 

Egyptian scientists especially emphasized the need for projects to be 
structured mth an equal partnership between collaborating scientists 
They felt that projects involving a disproportionate transfer of 
information (for example, technology being provlded only one way), fell 
short of project expectahons E m t i a n  administrators indicated that 
in early stages of the project, Egyptian scientists collaborating mth 
Israelis suffered negative impacts in the form of lessened opportunity 
for Gulf state employment This negative mew of collaboration has 
apparently subsided as young scientists in the project did not share 



similar expenences Many junior scienhsts were brought into the 
CALAR I1 project and several institutions in each country were 
involved Thus, at this bme, Israeli scientists could spend several 
months workmg on joint projects at Egyptian Institutions, and vlce 
versa, resulting in closer collaboration 

Involvement of Scientists: The participation of scientists has been 
very good It was especially pleasing to see the large number of young, 
enthusiastic scientists participating in the program Twenty-seven 
Israeli scientists have been involved in the CALAR I1 program and have 
participated in the workshops from 1990 through 1994 Forty-three 
Egyptian scientist have participated in workshops including 32 listed 
as presenters of work for evaluation Eighteen new Egyptian 
participants are scheduled to attend the March 1995 workshop in 
Alexandna Twenty-two U S scientists have also been involved in the 
program Three Palestinians participated in the annual workshop in 
California, May 1994 

Visits of Scientists CALAR I1 has funded 4 tnps of Israeli scientists 
to Egypt and 27 tnps of Egyptian scientists to Israel In addition, 60 
Egyptian participants and 4 Israelis have traveled to other sites, 
including a conference in Mexlco City and a vlsit to laboratones in the 
United States by 6 Egyptians and 4 Israelis Travel (other than 
workshop travel) of scientists using CALAR I1 funding is listed in 
Appendur F The actual attendance at  each of the annual CL4LAR I1 
workshops is shown in the followmg table 

Country Attendance at CALAR I1 Workshops 

Country USA Israel Egypt USA Egypt 
1991 1992 1993 1994 1995* 

Egypt 13 14 19 18 2 7 
Israel 17 20 18 18 17 
USA 7 4 10 8 6 
Other 2** 

*Anticipated attendance for March 8 1 1 Meetmg in Alexandna 
**Palestine 

Numbers of Co-authored Pubhcations & Presentations No papers 
jointly authored by Egyptian and Israeli CALAR I1 scientists were 
discovered by the evaluation committee In CALAR I one publication 
was was co-authored by an Israeli and an Egypkan scientist CALAR 
I1 was neither structured nor managed to provlde incentive for close 
one-on-one collaboration 

Germplasm, Analysis, Techniques, Students, Faculty and Ideas 
Exchanged The project was successful in facilitating the transfer of 
germplasm new techniques, and ideas At the annual workshop and 
on scientific vlsits, there were free exchanges of ideas, techniques, and 



information We were not able, however to find any examples of 
scientific personnel exchanges for long-term collaboration only short- 
term traning work 

Sustamabllity of Collaboration and Research of the CALAR I1 
Program Scientists and country administrators were asked whether 
the scientific relationships developed as  a result of the CALAR I1 
project would continue after project completion There was general 
agreement that continuation of these relationships was possible, but 
unlikely, because the scientists involved are workmg on different 
research problems There is, consequently, less incentive for direct 
scientist-to-scientist contact Lack of funding would also limit 
scientific Interchange The Egyptians believe that the participation of 
U S scientists is vltal for continuation of collaborative efforts mth 
Israel U S counterparts act as both mediators and as  networkmg 
facilitators, in addition to promding technical/scientific advlce The 
Egyptians readily emphasized that the cntical role of the U S extended 
well beyond that of a financial contnbutor to the success of the CALAR 
I1 project 

Scientists and administrators from both countnes indicated that 
research in protected agnculture would continue, but at  a reduced 
level especially in Egypt Research sites mll be mamtaned in both 
countnes, however, their utilization for research wll be substantially 
reduced in Egypt 

Parallel Versus Collaborative Research: The research conducted in 
the project was parallel, topic-onented research, conducted by 
scientists in each country to meet national pnonties In Internews, 
both Egyptian and Israeli scientists indicated a desire to be involved in 
collaborative research wth  an Egyptian/Israeli counterpart and had a 
strong desire to become better acquamted w t h  their neighbonng 
country scientists CALAR I1 served to effectively promote cooperation 
between Egyptlan Israeli, and U S scientists The relations among 
these scientists has reached the stage where true collaboration is now 
possible The momentum gamed dunng CALAR I1 should be used to 
move cooperation and understandmg between Israel and Egypt to a 
higher plateau 

V. PROJECT MANAGEMENT 

A Management by U S Institution 
Administrative coordinahon between the United States, Egyptian, and 
Israeli agencies has been effective The San Diego University 
Foundation has a good worlung relationship w th  institutions in all 
three countnes Communication between parties, equipment 



purchases, convening of meetings, and trouble shootmg have been 
handled superbly by the SDSUF Arrangements for vlsits between 
cooperating countnes, often difficult to arrange, have been managed 
well and wthout significant problems or embarrassing episodes 
Financial, quarterly, semi-annual, and annual reporting are up-to- 
date, however, country staff have been slow in submitting needed 
reports for use by SDSUF compilation and submission As a result, 
the annual and serni-annual reports were less informative than 
desired 

Status of Reqmred Reports* The annual and serni-annual reports 
submitted to USAID appear complete in reporting personnel change, 
travel, meetings and collaborative actiwties, procurement, and 
publication and intellectual property nghts In terms of reporting 
progress in meeting technical goals and work plan objectives, the 
reports often lack substantive information Progress statements such 
a s  data from the prevlous season is being analyzed" or ' research is 
being conducted on a vanety of crops are typical of reports renewed 
Country coordinators do not consider technical reporting a high 
pnonty, and the U S project coordinator prepares reports wlthout 
substantive data w t h  which to work 

Participant Peer Revlew of Project Work: The internal Peer Revlew 
called for in the project proposal was to be conducted jointly by the 
CALAR I1 Program Steenng Committee and the Program Coordinators 
This revlew of projects was to be carned out to approve projects, but, 
other than action taken by County Coordinator, there is little evldence 
that this took place Country Coordinators reported dropping support 
for a few scientists for poor work or for work not meeting project 
reporting requirements The Annual Scientific Workshop, conducted 
wlth U S collaborators present, provlded partial peer revlew input to 
the Steenng Committee and Program Coordinators to the extent that 
questions were rased by scientists after heanng particular 
presentations The Steenng Committee and Program Coordinators 
rewewed proposed annual scientific work plans and worked mth each 
scientist (or the Country Coordinator) to develop an approved plan of 
work The evaluation team feels the rewew system used has not 
impeded program success but the quality of work in future projects 
could benefit from a more competitive and open peer revlew process 

Fund Flow to Princ~pal Investigators Scientists benefitted by the 
funding of the project for vlsits to Israel/Egypt, traning/worlung in 
the U S w t h  a scientist counterpart, travel to professional meetings, 
equipment upgrading, and support of individual research activlties 

Funding for direct research expenses is provlded at  the request 
of the scientist to the Principal Investigator, followed by approval of the 
Country Coordinator Support funding appears to be flowlng to 



sclentists ln a timely manner as appropnately needed--at least no 
complamts were voiced 

Israel The Israel Country Coordlnator is runnlng a targeted, small 
grants research program mth C W  I1 funds Project members have 
access to funds and the Country Coordinator provldes supemslon and 
evaluation of each member's work The funding supports work mthin 
the targeted area (protected agnculture] mth appropnate supemsion 
and dlrectlon of expenditures to promote project goals Scientists are 
asslgned a budget number In the accounting office of Ben Gunon 
University thus knomng their fundlng for the year Eleven sclentlsts, 
other than the Country Coordinator, recelved hfe-of-program funding 
ranging from $1 7,600 to $142,279 

B Role of the Steenng Committee 
The Steenng Committee provldes policy direction to the program The 
Egyptlan and Israel1 Steenng Commlttee Members, along w t h  the 
Country Coordlnators, have mantaned project stablllty The national 
stature and prominent positions of the Steenng Commlttee members 
from Israel and Egypt have helped to resolve potential political 
problems and keep the project on track When problems occur they 
appear to have taken rapid action to solve them The Commlttee also 
plays an important role In mamtmnlng program direction unless 
conditions warrant modification Future projects should consider 
whether such a large steenng committee is needed, however The 
presence of Israeli and Egyptlan commlttee members to provlde 
country support is apparent but the presence of three Arnencans (a 
coordlnator and two steenng commlttee members) may not be 
necessary The Steenng Commlttee meetings were In the U S , 
Europe, Israel, and Egypt The value of collaboratlon, wherever ~t may 
occur, is hlgh In the future, ~f such large steenng committees are 
necessary, it would seem appropnate that they evaluate actlvlties and 
meet near the site of project actmty 

Overseeing Activlty of USAID Program Office 
Unllke programs operated out of a Mission, USAID hasn t been able to 
provlde on-site supervlslon MERC programs stand alone in the field 
however, they should have some overseeing actlvlty by USAID to keep 
them on track and to direct mld-course adjustments in program when 
necessary In this project, the presence of on-site MERC project 
personnel might have enabled a "change In direction" to promote some 
true collaboration between Egyptlan and Israeli sclentists MERC 
projects could be monltored as follows 



On-site Supervision from Washington, D C If project office 
personnel made regular inspection tnps, the direction of each project 
could be monitored and changes in direction implemented more easily 
The presence of a project officer could help solve problems and 
facilitate changes in direction a s  needed 

Supervision by USAID Country Mission or Embassy Personnel 
Because of the multi-country nature of MERC projects, supemsion 
may be limited Embassy personnel are often not qualified for project 
supemsion and USAID Mission personnel have full portfolios, often 
limiting their time for other activlties When MERC projects are in line 
mth Mission pnonties, assistance is possible and should be 
encouraged Embassy and USAID Missions can provlde useful 
assistance for evaluation teams by enabling the teams to be less 
reliant on the contractor In addition, their general monitonng of in- 
country progress is helpful for overall evaluation Embassy personnel 
intermewed displayed a strong interest in the programs and wanted to 
be more involved 

MERC Project Officer/Representative Stationed in the Middle 
East This is a possible alternative but the added expense of placing a 
person in the field may not be cost-effective (depending on numbers 
and slze of projects) 

The on-site monitonng of MERC projects by USAID Washington would 
be a useful addition to MERC programs and would help insure that 
projects are meeting the overall program objectives The ubllzation of 
a contractor to provlde technical and management assistance is a 
positive step, but does not eliminate the need for on-site monitonng by 
MERC 

VI. ADDITIONAL FINDINGS AND CONCLUSIONS 

A. Value of Internal Evaluations as a Management Tool 
The Steenng Committee has the major evaluative role in the program 
based on an evaluabon of the presentations and input from scientists 
at the annual workshop U S scientists attending the annual 
meetmgs or participatmg in other professional activlties, may provlde 
input to the Steenng Committee which subsequently provldes 
gu~dance for revlew and management changes San Dlego State 
University Foundation initiated a mid-term evaluation of the program 
in Feb and March of 1993 This evaluation provlded a good revlew of 
scientific achievements and positive reinforcement to the Steenng 
Committee The evaluation team feels the evaluation system used 
throughout the project has been effective and supportive of the 
program We must question the internal evaluation, however in that 



no mention was made concerning the need for one-on-one 
collaboration between scientists 

B Contributions of U S Scientists Serving on SDSUF-MERC Project 
Committees 
Eleven U S scientists serve on the three MERC Projects (CALAR 11, 
MARYUT I1 MOROCCO) related to protected agnculture Egyptian 
scientists especially appreciated the opportunity to interact mth 
Amencan scientists and to work in Amencan laboratones Arnencan 
scientists often serve as the "middle ground ' in provlding direction to 
projects and their role was contnbutive to project success 

Three of the U S scientists serve on more than one project and two of 
them have made major contnbutions (beyond the annual meeting 
participation) The team feels that havlng committee members serve 
on more than one project may sometimes reduce the onginality of 
projects but that liability is more than offset by savlngs in travel to the 
area, which is coordinated between projects, and by the opportunity 
for committee members' to incease their familiarity mth the region 

The U S scientists have all played a contnbutive role but reducing the 
numbers of U S scientists, while increasing the activlty of those 
remaming may be desirable Many scientists attended the workshops 
but took little part in guiding the project Scientists who advlse 
projects should be selected for their expertise, interest and mllingness 
to provlde continuous semce 

Committee Structure for the Projects 
The CALAR I1 Project has one committee, a Steenng Committee, but 
makes use of the Annual Workshop to gam input for the annual work 
plans from scientists in attendance {We were told that scientists 
usually meet according to interest groups at the annual workshop to 
evaluate their work and suggest program direction to the Steenng 
Committee, although this didn't happen at  all workshops ) The 
Steenng Committee sets policy and m a n t a n s  the continuity of the 
program When political considerations create operational problems, 
members of the Steenng Committee have been avalable to resolve 
them promptly 

One has to question the slze of the Steenng Committee when 
considenng future programs Also, annual meetmgs of the committee 
were held not only in Egypt and Israel, but in the United States and 
France as  well, mth over 20 people usually attending each meeting 
Thus the cost-benefit ratio for such large groups, at such diverse sites 
must be considered If a Steenng Committee is to make judgments on 
the future of a project, their meetings should be held at the project 



sites to observe the progress to date This is especially true of a 
project like CALAR 11, which has no formal technical committee for 
guidance, although the scientists were collectively referred to as a 
Technical Committee Effectively, the Israeli and Egyptian Country 
Coordinators (wth some input from their scientists) provlded the 
direction for the project 

D Utilization of the Generated Technology 
In Israel, the team observed one pnvate farmer, a Rbbutz, and a 
Moshav utillzing the technology of the project In Egypt, work of 
CALAR I1 can be published in technical bulletms made avadable to 
farmers through the MOA and the Extension S e ~ c e  Field days are 
held to pass the information to farmers near research sites (El- 
Bousseily, for example), and the word of mouth of "early adopters' 
serves to provlde the information to receptive audiences 

Farmer Access to Inputs In Israel, targeted farmers generally have 
access to the inputs needed for implementation of the information In 
Egypt, some farmers (such as the targeted resettlement groups) have 
access to inputs enabling them to implement the information provlded 
The numbers of farmers utillzing "protected agnculture" are limited, 
but growlng rapidly According to the CALAR I1 Principal Investigator 
the number of large plastic greenhouses has increased from 1 500 in 
1987 to 15,000 In 19 3 and to 20,000 in 1994 Low tunnels ~vered 
about 500 feddans in 1987 and over 2,500 feddans in 1994 The 
anticipated increase is about 10% per year for the near future In the 
Nubaseed region however, some large structures were deserted The 
reason given by locals" was that profit could not be obtamed from 
local markets or that management (generally salt problems) reduced 
profitability New structures also appeared in the region, so it is 
difficult to determine long-term profitability Some larger farmers 
hired CALAR I1 scientists a s  consultants and received valuable input in 
this way 

Type of Farmers Benefittmg from the Technology. Both aflluent 
farmers and less-affluent farmers benefit from the technology 
Because protected agnculture requlres a significant investment of 
cap~tal and knowledge the more affluent or subsidzed farmers are in 
a better position to utilze the technology Israeli farmers are eager to 
obtam new technology, and the government has provlded partial 
grants and loans and other subsidies to enable new farmers to 
establish and mantam protected agnculture facilihes In Egypt, the 
structures used are less elaborate and mthin the financial means of 
established farmers In the resettlement areas, government subsidies 
are avadable for the establishment of structures and imgation 
systems CALAR I1 scientists do not pass information to the pnvate 



sector mthout first obtanmg approval for release of the mforrnation 
(such as  a new vanety or new procedure) from the Egyptlan MOA The 
mfonnation 1s then published The literate farmer is in a better 
posltion to uhllze the mforrnation Some sclentlsts consult on their 
own tlme and transfer informahon in this way 

E Evldence of Research Results Bemg Shared Between Countnes 
The sharing of results at  annual meetings has been the major source 
of updates for sclentists from both countnes Numerous examples of 
genetic matenals being transferred between countnes exlst Several 
examples of benefits (one country to the other) were found, lncludlng 
the follomng 

'Williams banana Introduced from Israel is being grown In Egypt 
Landscape plants have been exchanged between countnes 
Almonds from the U S and other countnes have been introduced 
from Israel to Egypt 
Plant matenals and technologies for gromng oyster mushrooms 
have been transferred from Egypt to Israel 
Numerous examples of genetic matenals bemg transferred between 
countnes exlst 
Egypt has received mango vanetles (U S vanetles) from Israel 
'Anna' apples and Galia' melons have been Introduced from Israel 
to Egypt 
Methods of managmg salinity have been exchanged between 
scientists 
Sclentlsts from both countnes reported benefits from the many 
exchanges of mformation at the annual meetings and on indivldual 
or group tours Both Israell and Egyptian sclentists reported 
infonnatlon/matenals gamed from some of the Amencan scientists 
Involved 
Although difficult to quantify, the project created a strengthened 
respect between scientists of Egypt and Israel Early meetings 
were reported to be tense and provlded llttle interchange on a 
personal level Now, scientists of both countnes report closer 
relationships w th  "fnends' from Israel or Egypt 

F Status of Project Sites at Termination 
The Israeli sites mll not be affected by project temlnatlon Funding to 
Israeli sclentlsts supplemented then on-gomg research, and this work 
mll contlnue Other sources, such as BARD grants and programs of 
other countnes provlde continumg support to Israell sclentlsts 
CALAR I1 funds generally provlded support for work already underway 
by Israeli sclentists 



Egyptian project sites wll be rnantaned as production or semce 
units, but there mll be a reduced level of research activlty The site at 
El-Bousseily is operated by a board composed of members from the 
MOA The site reportedly uses 60 of the 130 greenhouses and much of 
the field area for commercial production of vegetables They also sell 
produce from the 70 research greenhouses This generated enough 
funding to support the construction of an outreach center Salanes of 
support workers at the site are p a d  by the government In return for 
produce from greenhouses/land assigned to research, the site 
committee provldes technicians, some inputs, and day-to-day care and 
management of expenments for CALAR I1 scientists Scientists utilize 
CALAR I1 funds for travel, additional technicians, research matenals, 
and equipment The site wll continue to operate as a government- 
managed commercial operation, but unless additional government or 
other funding is obtamed, there wll be a reduced level of research 
activlty when MERC funding ends 

Scientists at  the Am Shams University site feel they have well- 
equipped laboratones as  a result of CALAR I1 but they w11 soon 
expenence the effects of reduced operational funding The E m t i a n  
MOA is committed to mantaming the research, but acknowledges the 
expected reduced level of activlty Scientists tend to gravltate toward 
outside donor funds, and CALAR I1 scientists urlll follow this pattern 
(some already have) 

G Effect on the Environment 
Many expenments of the CALAR I1 project target techniques, such a s  
use of manure, which minimlze use of pesticides and inorganic 
fertilizers These techniques, when mplemented, wll tend to minimlze 
on- and off-site envlronmental impact On the negative side is the 
reality that expansion of "protected agnculture" mll increase the 
amount of land converted from desert to intense cultivation thus 
causing envlronmental degradation of desert lands and reduce water 
quality Most water for imgation comes from the Nile, and the reflow 
of irngation water back to the Nile w11 lower water quality by adding 
salts pesticides, and nutnents to the flow Both countnes have 
pol~cles whlch wll place desert lands In production so mthin this 
framework the CALAR I1 project has had a desirable effect on the 
environment Greater concern about these issues was voiced at t h ~ s  
revlew than at  the CALAR mid-term evaluation, so issues wdl hopefully 
be addressed at a higher level of government in both countnes 

H The Future of Protected Agriculture m the Middle East 
The patterns of increase in protected agnculture in Israel and Egypt 
lead one to conclude that protected agnculture has a future in the 



area Both governments are committed to placing more land in 
intensive production Both Israel and Egypt show rapid increases (up 
to 10% per year), and there is no evldence that this trend m11 slacken 
Increased water-use efficiency in greenhouses is the major dnvlng 
force for this type of agnculture The ability to increase profits by 
getting matenals on the market earlier, or to find a European market 
wmdow, also dnves the expansion In addition, the intensification of 
production under protected cultivation allows profitable farming in 
smaller land areas than would be possible out-of-doors Soils 
unsuitable for conventional cultivation can be amended or crops grown 
on soil-less culture As more greenhouses are built, however, there 
mll be a point where the declining profitability wll place a limitation 
on the area being used 

VII. SUMMARY OF CONCLUSIONS 

A. Technical Objectives 
1 Technical objectives were met in areas of new crops introduction 

and genetic modification agromanagement environmental 
modifxation, and structure selection Scientists deserve 
commendation for meeting these objectives 

2 There was minlmal post-harvest work toward meeting technical 
objectives Both countnes have qualified scientists in post-harvest 
physiology in close contact mth experts from other countnes One 
U S Steenng Committee member is an expert in the area and 
contnbutes to the needs of both Israel and Egypt Lack of post- 
harvest work has not detracted from project success, however in 
Egypt in particular, significant technology transfer and 
infrastructure capability would have to be added for the bulk of 
greenhouse produce to attam sufficient quality for the export 
market 

3 In Israel, economic factors appear to have been a major factor is 
determining research pnonties (see Technical Evaluation in 
Appendur E) In Egypt, scientific effort has been directed toward 
basic or descnptive research areas mth less focus on particular 
mndows of opportunity for Egyptmn growers 

B Project Management 
1 The project contractor, SDSUF, has been an effective manager of 

the program They have utillzed non-grant funding (such as the 
Fred J Hansen Institute for World Peace) for project support, 
especially for travel of personnel related to the project The SDSUF 
has taken a direct interest in the project, much beyond that 
required and expected of a project contractor 



The contract mth  SDSUF called for cooperation between scientists 
of Israel and Egypt It implied that collaboration (one-on-one 
scientist interaction) would take place All parties, SDSUF, sub- 
contractors, Country and Project Coordinators, peer revlews, the 
Internal evaluahon, and USAID should have recognized that 
collaboration wasn't talung place and should have initiated steps to 
adjust the program In general, scientists are receptive to canylng 
out collaborative efforts The first CALAR Project was funded in 
1982, but only one joint publication between an Israeli and an 
Egyptlan scientist was found That is not an envlable record for the 
time money, and effort expended 
The c duntry coordinators have been an effective team in carrying 
out the work of the project 
The project has supported useful annual workshops that have 
enhanced cooperation and information transfer between scientists 
of both countnes 
Those responsible (Steenng Committee and others) for conducting 
the final annual workshop in conjunction with a meeting of the 
International Society of Horticultural Science (being held in 
Alexandria in March, 1995) are to be commended for takmg 
advantage of this opportunity to showcase CALAR I1 work 
U S scientists have played a vltal role in helping the program 
succeed 
The Steenng Committee has been effective in directing project 
activlty 
The annual workshop provlded a useful means of monitonng 
progress while fostenng interaction between scientists The peer 
revlew process called for in the proposal (which the coordinators 
interpreted as  not including any external peer revlew process) and 
carned out by the project, didn't appear to detract from project 
success Future research programs should have a competitive 
grants program involvlng a system of peer revlew 
Personnel representing the contractor and subcontractors were 
uncertam of the role of Winrock International in the program 
Although not a problem for the evaluation team, USAID and 
Winrock International should clan@ that role to all those involved 
in the project 
A suggestion was made to the Evaluation Team that in future 
projects involvlng multiple countnes an initial meeting should be 
held at  the start of the project to provlde guidelines to all 
indivlduals on their expected roles, required reports, 
accountabilitv. etc 



C Cooperation Between Institutions and Countnes 
CALAR I1 has been successful In expanding the sclentlfic 
partnership between Egypt, Israel, and the Unlted States Notable 
personal ties between scientists of Israel and Egypt have been 
developed, both administratively and, to a lesser extent, between 
sclentlsts Partmpatlng members have a much better 
understanding of each other s culture and hentage and 
appreclatlon of the other's vlewpolnt 
Research took place m parallel projects, structured accordmg to 
country pnontles, mth minimal collaboratlon (one-to-one) between 
sclent&s 
Scientists from both Israel and Egypt favor collaborating w t h  them 
counterparts Administrative feelmg is that success for such 
efforts 1s currently limited due to difficulties exlsting between the 
two countnes, especially in Egypt 
The project dld not have a system In place whlch encouraged or 
rewarded true collaboratlon 
Good shanng of lnfonnatlon between scientists has occurred 
through vlsits the annual workshop and contacts at mternational 
meetings 
The tn-national nature of the project contnbuted to project 
success 
The momentum gamed in bettenng cooperatlon and understandmg 
between Israel and Egypt through CALAR I1 should not be lost 
Follow-on efforts between the three partlclpants should occur to 
perpetuate the enthusiasm and splnt of cooperation developed 
between these dedicated and motivated sclentlsts CALAR efforts 
also supported the Maryut and Morocco projects In fact, ~t was 
often difficult to separate research efforts supported by the three 
projects 

D Continuation of Project Work After Project Termination 
1 Research sites In both countnes wll be sustamed, however, 

research in Egypt may not contmue at the same level of actlvlty as  
currently exlsts in CALAR-supported areas 

2 Contact between Israel1 and Egyptlan sclentlsts, follomng project 
terrnmatlon, mll be mlnimal 

3 Both country coordmators provlded evldence of country 
commltrnent" in contlnumg the project work and cooperatlon 

4 The project has helped develop a cadre of enthuslastlc and capable 
sclentlsts In both countnes, whlch wll continue to do meaningful 
research to meet natlonal pnontles 



E Program Success in Meeting Program Objectives 
1 USAID should be pleased w t h  the success of the CALAR I1 Project 

The project promoted the expansion and lmplementation of 
protected agnculture in Egypt and Israel, while enabling Egyptian 
and Israeli sclentlsts to cooperate in thelr scientific and personal 
endeavors 

2 The SDSUF, subcontractors, and all participating scientists should 
be commended for their participation in a successful project 

VIII. RECOMMENDATIONS FOR FOLLOW-ON ACTMTIES 
Country coordinators in Egypt and Israel should conslder proposing a 
program to external donors, including USAID, that urlll perpetuate the 
momentum gamed through the CALAR I1 Program 

The proposed program should Insure support for the annual workshop 
to continue to bnng scientists of the two countnes together in the 
future The proposal should include a commitment from both 
countnes to prowde financial and program support before requesting 
fundlng from USAID and other donor sources Future USAID-funded 
workshops should take place in Egypt and Israel, rather than in the 
U S , and should be structured to achleve maxlmum participation of 
Egyptian and Israeli scientists mth minlmal donor costs Travel to 
research and fanner sltes would be especially valuable 

In addition the proposal/plan to USAID and other donor sources 
should requestfunding for collaboratlve research between sclentlsts of 
the two countnes The plan should include 

Research that is truly collaboratlve and that bnngs scientists in 
contact w t h  each other on a conhnuing, regular basis 
Research that has the possible outcome of publication of a jointly- 
authored article In a rewewed journal 
Research that utillzes a management system that would rely on 
exlstlng management and personnel procedures, but w t h  proposal 
selection based on an external peer revlew process in which both 
scientific quality and relevance are Integral components 

IX LESSONS LEARNED 
A The success of future projects needs the support of the USAID 

Mlssion and/or the U S Embassy for marnmum project Impact 
Whenever posslble MERC projects should complement country 
mission pnonties 

B Many donor agencies contnbute to work in targeted countnes 
Whenever possible, projects should coordinate wth ,  and 
complement the work of, donor agencies, including other USAID 
projects 



C When possible, the management of evaluations should be handled 
by an entity other than the contractor to avoid the potential for 
introducing bias or undue pressure on evaluators The USAID 
Mlssion and/or the U S Embassy, in cooperation w t h  Winrock, 
should take a more active role in coordinating project evaluation 
Some phases of the evaluation should be done mthout the 
presence of contractor personnel because contractors can Influence 
evaluators by controlling sites vlsited and personnel internewed 
Team Leaders should have full flexlbllity to alter schedules a s  they 
deem appropnate 
Equality between countnes is mandatory in managing cooperative 
projects Future projects, whenever possible, should have 
reciprocal exchanges of scientists and personnel from the countnes 
involved 
On-site monitonng by MERC personnel would help to insure that 
projects meet MERC goals and objectives 
Deslgn of bilateral research projects which have common goals and 
objectrves results in better opportunities for collaborative actlvlty 
In future projects the steenng and technical committees should be 
smaller The numbers of meetings the committees hold outside the 
target countnes should be mlnimal 



APPENDIX A: Scope of Work 

Project Evaluations For 

Cooperative And Lands Agrrcultural Research Project 
Maryut Integrated Agroindustrial Complex Project 

Moroccan Cooperative Agrrcultural Development Project 

Scope of Work 

Context of these projects and evaluations 

The goal of the MERC program is to promote peace between Israel and its 
Arab neighbors and to facilitate development that will improve the well 
being of the people 

The premise of the MERC program is that people who work together in a 
truly collaborative manner to solve common problems or to develop shared 
opportunities substantially enhance their knowledge and understanding of 
each other, of their respective cultures and hentages, and their common 
goals and aspirations 

A further premise of the MERC program is that participating country 
sectoral development programs are strengthened and enhanced by 
regonal cooperation projects which bnng together national experts and 
expertise in collaborative technolo~cal or scientific efforts focused on 
common economic or social development pnoritles A corollary is that if 
successful, regonal cooperation projects can help attract additional 
financial resources, public andlor pnvate, to common economlc or social 
development programs 

Projects supported by the MERC program, the results produced by those 
projects, and those participating in them are likely to become important 
examples and focal points for the development and spread of further 
mutual understandmg to colleagues within participatmg institutions and 
nations, and to other entities mthin the reson 

Active, focused, and broadly based regonal cooperation among the 
countries of the Middle East is, therefore, the fundamental goal of the 
MERC program Thus defined, regonal cooperation is the principal goal of 
MERC projects and cooperation is an integral feature or charactenstic of 
all stages of MERC project activities, from conceptuahzation and planning 
through implementation to completion 



Section one Actinties to be evaluated 

Three projects will be evaluated by one team T h s  unusual practice is 
justified by the following similantles among the three projects 
1) All three projects are MERC initiatives, thus Intended to promote 
reeonal cooperation between Israel and her Arab neighbors through 
speclfic project level collaborative actimties 
2) All three projects have the same US cooperator - San Diego State 
University Foundation, (SDSUF) 
3) All have the same Israeli cooperator, Ben Gunon University, and the 
same pnnclpal investigators 
4) Protected agriculture in an and  envtronment is a main component of 
each project 
5) The goal of each project is to develop export quallty horticultural 
products for the winter European market 
For these reasons and to reduce the cost of evaluation, the three 
evaluations w l l  be done a t  the same time by the same team 

The three projects are 
1) Cooperatlve Arid Lands Agrtcultural Research, (CALAR 11) 
2) Maryut Integrated Agroindustnal Complex, (Maryut 11) 
3) Moroccan Cooperative Agricultural Development , (Morocco) 

Section two Purpose of Evaluations 

Thls 1s the mid-term evaluatlon of the Maryut I1 and the Morocco projects, 
and the final evaluatlon of CALAR I1 The purpose of these evaluations is 
to determine whether or not significant progress is being made, compared 
to that expected, toward the stated objectives of the subprojects, and 
whether or not annual work plans were realistic and successfully 
implemented I t  1s also important to analyze the Steering 
Comm~ttee/Technical Committee method of management, to determine to 
what extent the two committees rewewed work under way, revlsed the 
annual work plans relative to success of specific activttles, and whether or 
not ~t is cost effective to support two committees Since there 1s a 
Congressional mandate for the MERC program to foster cooperation and 
collaboration between Israel and EgyptMorocco, specific attention is to be 
gven to determimng the nature and extent of ths cooperation, and 
whether project actimties are conducted in parallel or are truly 
collaborative 
The team 1s to comment on the extent to which the subprojects of the 
Maryut and Morocco projects are on track with ongmal or approved plans 
to generate worthwhile technology, have the potential for generating 
technology by the end of the project, or would benefit from restructunng 



Proiect One 

The Cooperative And Lands Agricultural Research Project 

Background of CALAR I1 

In 1980, the governments of Israel and Egypt expressed common interests 
in and  land agnculture and executed agreements to that affect The 
CALAR project was imtiated in March, 1982 It  was funded for 5 years a t  a 
level of $5,000,000 and was eventually extended, for a total of 8 years 
There were three main research activlties 
- The use of saline water to produce crops in a n d  enmronments, 
- Improving the production of small ruminant ammals (sheep and goats) 

in desert environments, 
- Tnals of plant species not native to the two countrtes, which might have 

promise as commercial or forage crops, or for production of industrial raw 
matenals 

The final evaluation of the first CALAR project in 1988, indicated that 
cooperation among the scientists of the two countrtes had been successful 
There was also established friendly policy and admimstrative coordination 
among the tnnational entities In meetings to develop CALAR-11, the 
parties agreed to concentrate on protected agnculture and phase out the 
small ruminant activlties 

CALAR-11 is funded under the Middle East Regonal Cooperation 
Program The overall goals of the CALAR-I1 project are to foster 
cooperation among Egyptian, Israeli, and U S scientists, to strengthen 
institutional linkages among the cooperating countnes, and to focus on 
problems of protected agnculture in a n d  lands, concentrating on crops and 
technologes of significance to Israel and its Arab neighbors 

The overall objectives of ths multi-disciplinary program are 
1 Development of protected agnculture as  a means to produce competitive 

export products, as well as  for promding food for domestic consumption 
2 Expandmg cooperative applled research efforts between Egypt and 
Israel 
3 Improvements of the socioeconormc status of farmers and growers In the 

participating nations 
4 The development of new productive lands In Egypt and the 

preservation of the fragle ecosystems in those lands 

Six major research activlties were initiated in Egypt and Israel to address 
the above overall objectives The crops to be studied are those that are now 



in demand in the local and export markets and the crops that are now 
being grown In protected agnculture in the two countries In addition, the 
project w11 identify and study new crops with hlgh potential and hlgh 
profitability The titles of the subprojects to be evaluated and the 
objectives of these activltles follow 

1) Agromanagement 
The objective is to conduct research on the follomng components of 
protected agrtculture 
a Conduct research on the use of artificial root-growth substrates relatlve 

to crops grown in protected envlronrnents, 
b Study the optimal planting dates for each crop under conditions 
prevalent in the program, 
c Research the optimal methods of Intensive cultivation such as the 

manipulation of plant architecture and plant denslty as a means to 
Increase yleld of high quality melons, 
d Study various combinations of irngatlon and fertilizer application for 
optimal growth, 
e Conduct research on reducing the reliance on chemicals for disease and 
pest control, and 
f Utllize computer-aided techniques In gathenng and assessing the data 
required by CALAR I1 researchers 

2) Environmental modifications 
The objective is to study vanous methods of heating, cooling, ventilatmg, 
shadmg, and uslng C02 ennchment to optimize crop production and 
quallty in protected apcul tu re  
Research is to 
a Study the ways and combinations of ways that envlronmental vanables 

(heating, cooling, ventilation, carbon-dloxlde enrichment, and shading) 
can affect plant growth, and 
b Study the use of unconventional heat sources for protected 
envlronments such as  geothermal water, waste water from power plants 
and vanous water sleeves 

3) Structure Selection 
The design, construction matenal, and selection of optlmal structures for 
selected crops a t  the most favorable cost mll  be studied 
a Study the use of inexpenswe solar greenhouses, film plastlc, and 

flexlble P V C sheets, and 
b Conduct studies on varlous shading levels and its effect on heat levels 
in the greenhouses and on fruit quality 



4) Genetic modification 
The objective is to  breed plants to  be grown in protected environments 
wlth the following traits 
a The development of salt and heatkold tolerant cultivars, 
b The improvemev of the quality of selected vegetable, fruit, and 
ornamental species for the export market, 
c The introduction of insect and dsease tolerance, and 
d The extension of shelf life and keeping quality 

5) Post-harvest aspects 
The objective is to study optimal harvest dates, cooling, methods to extend 
shelf hfe, packagng, controlled storage, and marketing and economic 
assessment Specifically, research ~ ~ 1 1  center on the follomng topics 
a The optimal season for markets, both domestic and for export, 
b The volume of the emsting market and forecast of potentlal markets, 
c An estimation of production costs, market pnce, and profitability of the 

vanous production systems, 
d Studles of product handling to aid in extending shelf life, and 
e Studies on harvest dates and relevant environmental control for storage 
and shipplng 

6) Floriculture and new crops 
The objectwe is to develop new, hlgh-value crops for the export market, 
using techniques that are suitable and cost-effective for farmers in Egypt 
and Israel Examples of studies to be conducted are 
a Collection and domestication of a n d  plants m t h  a h g h  export value, 

and 
b Studies of ornamental plants of known export value in both protected 
and open-field conditions 

Project Number 398-0 158 03 
Grant Number ANE-0158-G-00-00 17-00 
LOP Fundmg $6,300,000 
Project Dates 
Grant Agreement May 30, 1990 
PACD March 26, 1995 

Project Two 

The Maryut Integrated Agroindustrial Complex Project, (Maryut 11) 

Background of Maryut I1 
The Maryut I project was imtlated to develop technology useful to the 
agricultural graduates that were gwen land to farm in the newly settled 
western desert Dunng thls first phase, much of the physlcal structures a t  



the Maryut site were constructed including the ofice, pachng and grading 
sheds, irrigation systems and greenhouses Israel had found interesting 
differences in saline tolerance in cultivars of melon The Maryut I1 was 
approved to allow the project to refine the crop management 
recommendations, to finish the traimng and extension facilities a t  Maryut, 
to prepare extension matenal and to train extension workers, and to 
increase the nursery capability to supply farmers m t h  planting material 

Maryut I1 is funded by the Middle East Reponal Cooperation Program 
The overall goals of the project are to promote the spint of cooperation 
between Israeli and Egyptian scientists, to strengthen institutional 
hnkages among the cooperating countries, to develop technolopes, 
cultivars and methodolopes for intensive agricultural production in 
Egypt's western desert, and to develop farm settlement models geared for 
the needs and capabilities of university graduates and farmers who will 
settle these lands In order to reach these goals, the project wl11 assist in 
the development of the agro-industry in the newly reclaimed lands and 
wlll develop the Maryut site as a center for technology generation and 
dissemination and as a center for training and extension 

The program in Egypt has six major topics, wlth one or more specific 
objectives under each topic, and the program in Israel has nine activities 
Research in these topics will be conducted in collaboration, in parallel, or 
addressed separately in Egypt and Israel Results are shared among all 
participants 

The topics in Egypt and the objectives of these topics are 

A. Protected Agmculture 
1 Varlous greenhouse structures and coverings will be tested, including 
glasshouses, plastic covers, and screen houses, 
2 All aspects of crop management systems will be tested for selected crops, 
from land preparation to post harvest treatment, and recommendations for 
optimal production developed,and 
3 Crops and cultivars of vegetables, fruits and ornamental will be tested 
in non-heated greenhouses, tunnels, under shade, and with saline water to 
develop quality produce for the local and export markets 

B Open Field Intensive Crop Research 
4 The objective includes extensive vanetal testing of ornamentals, flowers, 
and vegetable crops such as asparagusJettuce, sweet corn, and processing 
tomato 



C Tree crops and Grape Research 
5 Research tylll concentrate on developing and extending new vaneties of 
deciduous tree crops that are compatible m t h  warm mnters and 
calcareous soils 

D. Nursery 
6 A nursery m11 be established near the main desert highway connecting 
Cairo and Alexandna to supply farmers with quality plant material that 
will be the basis of modern intensive agriculture in the Western Desert 

E Post-harvest Handlmg 
7 Research mll deal with 
- optimal harvest time, 
- ripenmg stages, 
- sorting and gradmg, 
- preservation treatments to extend shelf life, and 
- pachng methods and testing of pachng materials 

F Trruning and Extension 
8 The objective is to develop a center for traimng of extension workers and 
farmers and to design and distribute technical publications 

The topics In Israel and the objectives are 
A. Development of new cut flowers for winter marketmg 
1 Increase the flexibility in changmg species and cultivars of 
cut flowers for export T h s  mll assist the horticultural industry in the 
Negev and Maryut 

B Native annual plants for environmental gardening 
2 The botanical and horticultural characteristics of Israeli annual flora 
m11 be studled to develop them for commercial use in Israel and the 
Maryut site The savlng of irrigation water is the pnncipal interest 

C Development of woody plants as cut flowers 
3 Studies include crop selection and ways to reduce the intensive culture, 
high level of expertise, and high costs generally associated mth woody 
plants grown for cut flowers 

D Eucalyptus for flowermg and decorative branches 
4 Research will address propagation, dwarfing, salt tolerance, reduced 
intensiveness, and open field plantings 

E Control of tomato quality 
5 This research will seek to establish correlation between gromng 
conditions, physical and chemical parameters, and organoleptic guidelines 



F Protected agriculture 
6 Various greenhouse structures and covenng w11 be tested to find ways 
to produce crops a t  the most desirable economic penod for off season crops, 
and 
7 Research m11 concentrate on optimization of management systems for 
melons and tomatoes for optimal fruit quality 

G Open field Intensive crop research 
8 This research w l l  center on flowers from seed, hardy woody 
ornamentals, and potatoes and melons grown on sandy soils with saline 
drip irngation 

H Tree crops and grape research 
9 Research efforts will include the selection of salt tolerant cultivars that 
are compatible with warm winters and calcareous sods 

I Post-harvest handling 
10 Research will deal with frult acidity, pH, starch content, shelf life, and 
economic evaluation of quality control 

Project Three 

The Moroccan Cooperative Agncultural Development Project, 
(Morocco) 

Background for the Morocco project 
This five year project runs from September 1992 to September 1997 The 
approved LOP funding is $4,939,000 This was the first MERC project 
between Israel and an Arab country other than Egypt and the first m t h  a 
non-government cooperator, an agnbusiness company called the Maghreb 
Agncultural Cooperative in Azemour, Morocco The project calls for an  
Israeli technical expert to be assigned to the project site in Morocco 

The Moroccan Cooperative Agricultural Development Project, 
(Morocco), is funded under the Middle East Regonal Cooperation 
Program The overall goals of the project are to foster cooperation between 
Israeli and Moroccan scientists, to strengthen institutional linkages among 
the cooperating institutions, and to increase the ability of Morocco's 
agriculture sector to meet internal demands for agribusiness projects and 
to increase agnbusiness exports from both Israel and Morocco 

The specific project objectives in Morocco are 
1 To construct a speedling nursery with an  initial capacity of one million 
seedlings a year of tomatoes, peppers, cucumbers, and melons for farmer 
use 



Capacity m11 increase to five milllon seedlingslyear by the PACD 
2 A pot-plant nursery w l l  be constructed to produce rooted seedlings and 
fimshed pot plants of ornamentals for both the local and export markets 
3 To develop commercial mlcro-propagation capacity in Morocco of disease 
free matertal, mainly banana and carnation, for local growers who now 
import their planting stock 
4 To develop optimum cultural practices for the production of open field 
grown ornamentals collected from Morocco, Israel, Australia, and 
California 
5 To experiment and demonstrate all parameters of open fi 1 and 
greenhouse production of vegetables for the fresh market and processing 
industmes 
6 Extension staff of Hassan I1 Institute and the National Institute for 
Agricultural Research m11 be trained a t  the Azemour project slte and they, 
in turn, will help train groups of farmers a t  the site 

The specific project objectives m Israel are 
1 To breed high quality, h g h  ylelding processing tomatoes for Morocco 
2 To develop management procedures for omon production based on plant 
physiology and nutrttional needs 
3 To study the effects of environment and seed treatment on growth and 
germmation of Vertrcordzas for flowering branches and pot plants 
4 To make extensiw + mMes ,ollections in Mclrocco and to domesticate the 
truffles for commercicll production 
5 To conduct tissue culture (micro-propagation) studies on Eucalyptus and 
banana a t  Ben Gunon Umverslty and to train Moroccan technicians 
6 An economic and marketing study will be conducted on the crops and 
products being studied under the project 

Section Three Statement of Work 

There are three major areas of concern in these evaluations 1) 
management, 2) cooperation, and 3) techmcal progress toward meeting 
the stated subpro,zct objectives on schedule 

The following components should be considered and addressed in the 
team's reports, as well as additional items based on the professional 
judgement of the team members The discwssion of each component should 
be conclse, ldentifylng factors affectmg 1mJementation in the context of 
the project purpose and the logxcal framework Recommendations should 
be confined to sigmficant factors that can be implemented and that will 
result in increased cooperation or in generating more useful technology for 
the target farmers Mid-term evaluations should address the need to 
consider which activities are potentially successful and should recelve 
more resources in a reallocation of resources wi thn  the project, and whch 



actimties appear to have less potential for success and should receive less 
resources The economics of protected agriculture is dynamic and the 
profitability of many of the crops being researched may change dunng a 
five year period The team should assess whether or not the economic and 
marketing studies have been done and are relevant, and whether current 
and projected market pnces remain favorable for the target commodities 
Also, comment on whether or not the marketing data are regularly 
updated in response to market changes 

Management 
Assess the project management and the design format of the three for the 
following 
- Assess the U S institution in its back-up role in relation to coordination 
of work, fund flow, report submission, research monitoring, equipment 
purchasing, convening meetings, and communicating with all parties, 
including AID 
- Are technical reports filed in a complete and tlmely manner' Do the 
annual and semi-annual reports contain hard data to venfy progress' 
- Can the participants a t  technical meetings and workshops openly discuss 
each others' research in a typical peer remew fashon7 
- Do funds flow to PIS as planned, and are financial reports submitted on 
schedule' 
- When the MERC program was initiated, the Steermg Committee was an 
essential management component because senior officials were needed to 
encourage and protect cooperating scientists Is t h s  committee still 
necessary' 

Cooperation 
Strengthening institutional hnkages among the cooperating institutions 
and countries is a major objective of each of the projects Quantify the 
amount and sustainability beyond the life of the project of the cooperation 
between Israeli and Egyptian/Moroccan scientists and technical and 
administrative personnel generated by this project by noting the followng 
- Number of scientists, others, and institutions of both countries involved 
in the project 
- Number of scientists msiting counterparts' work sites 
- Number of co-authored publications or presentations a t  international 
meetings 
- Evidence of data, germplasm, analysis, students, and insights exchanged 
- Distinguish between collaborative research between Israeli and 
Egyptian/Moroccan scientists on a single activlty and that whch is merely 
conducted in parallel 



Speclfic progress toward subproject objectives 
The subprojects of each project should tze evaluated to determine whether 
they have accomplished what was planned by the techmcal committees 
and set as goals in the annual work plans A hsting of research conducted 
and technology generated should be compiled Other accomplishments, 
such as training, equipment purchases, and technology transfer are to be 
noted and compared urlth planned progress The team members should 
comment on whether or not each of the subprojects mll  reach its intended 
objective by the PACD and what steps mll  be necessary to reach the 
obj ectlve 
(Refer to appendix I for a list of specific questions for each of the 
subprojects to assist the team in their dehberations m t h  the project 
scientists ) 

Section Four Methods and Procedures 

The team ml l  follow the format and guidelines established by USAID in 
the supplement to Chapter 12, AID Handbook 3, entitled 
AID Program Design and Evaluation Methodology Report No 7 

The team will use the follomng document renew, data collection, and 
intermew methods, 
1) Attend bnefing in AIDNash and in U S Embassies in Cairo, Tel Avlv 
and Rabat 
2) Renew all relevant project and grant papers, progress reports and 
prevlous evaluation reports 
3) Intermew members of the trinational steenng and techmcal committees, 
subproject principal investigators, and examme activlty records, data 
analysis, and conclusions 
4) Bnef the project coordinator of each country of your findings and then 
brief AIDNash before wnting the final evaluation report 

The schedule for the evaluation 1s attached 

Section Fwe Evaluation Team Composition 

The team will consist of three professionals m t h  the follomng 
qualifications 
1) A Protected Agnculture/Horticulture expert that ml l  be able to analyze 
and assess the biologcal science aspects of the six major activlties T h s  
expert should have a PhD in a botanical science and have a current 
position In research in protected agriculture It is not assumed that any 
individual will be an expert in all of the subprojects, but m t h  the 
assistance of the other team member, should be able to ascertam progress 
attained and steps needed to correct progress delays Demonstrated 



technical writing abilities are essential and previous evaluation experience 
is desirable 

2) An Agncultunst or Sociolopst to examine evldence of cooperation and 
collaboration between and among project participants, including scientists, 
managers and others, and the development of cooperative or 
interdependent institutional linkages among the institutions involved in 
the projects, and among sister national institutions, if any Evldence of 
linkage Into international research networks should also be examined 

3) An Agronomist/ Agricultural Research Management specia1istTt'eam 
Leader T h s  expert should have an advanced degree in Agronomy and 
expenence in the crops and environment central to these projects He or 
she should be knowledgeable in research organization, system functions 
and research methodology in order to comment on research procedures in 
the projects and whether the management of these projects might profit 
from reorganization 

Each team member should have adequate experience in their respective 
fields The only language requirement is English proficiency Prior work in 
Egypt, Israel or Morocco will be considered a strong plus A laptop 
computer will be provided to each team member and members are expected 
to be proficient in the use of word processing 

Section SIX Reporting Requirements 

An evaluation report mll  be wntten for each project 

The format of the evaluation reports will follow AID guidelines established 
in, The supplement of Chapter 12 of AID Handbook 3 

The reports will include an executive summary, project data sheet, table of 
contents, findings, recommendations, and appropriate appendixes 
(evaluation scope of work, list of people contacted, bibliography) The body 
of the reports, exclusive of executive summary and appendixes, should not 
exceed 30 single spaced pages The evaluation team m11 formulate their 
findings and from these prepare a set of conclusions for each of the 
objectives of the subprojects as well as for management and cooperation 
For the mid-term evaluations, a set of recommendations will be prepared 
that will help ensure that the objectives of the project can be successfully 
concluded by the project PACD The final evaluation will concentrate on 
determining whether the project was successful in meeting its stated end 
of project objectives and what further activities might warrant 
consideration 



The report will be written jointly by all members of the team under the 
coordination of the team leader, who will be responsible for bnefing 
appropnate USAID, U S Embassy and host government officials The 
team leader is responsible for the timely submission of the final report 

A draft of the recommendations to be included in the evaluation report 1s 
due pnor to the team's departure from the Middle East countnes and is to 
be discussed m t h  the U S EmbassyLJSAID in each of the three countries 
The final report wdl be completed pnor to the team leader's return home 
or a t  a reasonable later date neg mated m t h  the contractor, but in no case 
later than 30 days after completlrjn of the evaluation 

Section Seven Fundmg 

Financial support for the evaluation will be supplied by A I D 

Appendix I Additional questions to be addressed 

Management questions for the three projects 
- How valuable has the internal evaluation been as a management tool? 

Were an? worthwhile recommendations made and did the project steenng 
committee act on any of them? 

- The project has U S consultants servlng on the project techmcal 
committee, some serve on more than one SDSUF-MERC project Does then 
input into the project result in positive, documented change? If so, please 
state 

- Review the steenng committee reports and analyze the benefit of the two 
committee (techmcal and steenng) system Could the technical committee 
be restructured in such a way to serve both purposes? 

Related to specific activities in the CALAR I1 project 
a) Agromanagement 
- What has been the growth response of tomato to  saline irrigation? 
- What is the role of Calcium and Cobalt In salt tolerance of melons? 
- Is there any progress in reducing chilling injury to cucumbers? 

b) Environmental modification 
- Are there any specific recommendations on use of growth medlums, alr 

temperatures, and relative humidities for the crops being studied? 



c) Structure selection 
- What are the results on the optimal use of shading materials, fans, and 
size of plastic houses, on crop production in the summer months? Do 
results so far justify continuing this work? 

d) Genetic modification 
- Quantify specific documented success in developing plant cultivars that 
are supenor in salt, heat, or pest tolerance 
Have any improved vaneties been developed and commercially grown that 
were a result of this project? 

e) Post-harvest aspects 
- Report on any progress in the studies on cooling, shelf life, paclung and 
controlled storage of any of the crops researched 

f) Floriculture 
- Have any new crops been offered to farmers for adaption and what was 

the market response? 
Related to specific activlties in the Morocco project 
- The project has completed its t h r d  draft of an economic and marketing 
study Is the study being used to guide the project as claimed' 
- Israel is breeding high ylelding tomatoes for Morocco Name the 
promising cultivars and their potential yield 
- Is the chart showing all activlties and progress for Morocco prepared by 
UC Davls a useful tool for project management and evaluation? 
- Why did it take half the project life to decide whether to build the micro- 
propagation umt a t  the project site? Did the techmcal and steenng 
committee function properly to resolve this dispute' 
- The technical committee has recommended that the onion research 
should be termmated by October 1994 and that another activity should be 
chosen to replace it How can this management decision be resolved 
mthout waiting for the annual committee meetings' 



APPENDIX B: Contacts Made During Evaluation of CALAR I1 and 
Maryut I1 Projects 

USAID Washington, D C 
John Daly, Ken Prussner, Herb Blank, Pamela Mandel, Sheree Belamy, 
Charles Uphouse 

Winrock International, Washington, D C 
Floyd Williams, Edward a c e ,  Vich Walker, Doug Clark John Pmo 

U S Proiect Members at San Diego State Universitv Foundation 
Moharned El-Assal, Bonnie Stewart, Harry Albers, Frea Sladek Tim 
Hushen, Davene Gibson, Davld Moore 

Other U S Proiect Members from U Cal Dams 
Dr Michael Reid, Dr Adel Kader, and Rchard Jones (by phone) 

Amencan Embassv. Israel 
Damd Mulenex Science Advlsor 

Israel Proiect Members/Contacts 
Dr Samuel Pohoryles, Dr Dov Pasternak, Dr Irena Rylsh, Mr Ben Arni 
Bravdo Prof Y Fulman, Joel Schechter, Dr Yitzhak Abt, Yoseph Elkana, 
Un Dron, and Israeli scientists (see evaluation schedule) 

E-gvpt Proiect Members/Contacts 
Dr Adel Beltagy, Mr Moharned Dessouh, Dr Ayrnan Abou-Hadid, Dr Awad 
Hussein, Dr Moharnad Beltagy, H E Dr Mahmoud Mahfouz, Mr Itzhak 
Ayalon (former admsor to Maryut site), and Egyptian scientists (see 
evaluation schedule) 

Amencan Embassv, E m  
John Davlson Economic Officer Russel A La Mantia J r  
Minlster/Counselor for Economic Affars and Edmund Hull DCM 

USAID Mission. Caro E-t 
Damd Delgado Director Office of Agriculture 



Other Contacts Made 

m a  
Dr Hamid El-As Doudi, Faculty of Agnculture of Am Shams, University and 
Seedsman 

Sabry Elsayed Abd Allah, Vice C h a m a n  of NUBASEED Co 

Hisham M Fahmy, Office of Foreign Relations, MALR 

Tarek Hassan, Doklu 

Dr Kanm Faraq, Univ of Alexandna, College of Environmental Agnculture 
a t  Damanhoun 

Israel 
Prov A Shimshony, Director, MOA, Vetennary S e ~ c e s  and Animal Health 

Lecham Naggan, Vice-President and Dean for Research & Development, 
Ben Gunon University of the Negev 

Davld Wolf, Acting Director, Ben Gunon University of the Negev, The 
Institutes for Applied Research 



APPENDIX C: References Consulted During Evaluation of 
CALAR 11, Maryut Ii, and Morocco Projects 

Integrated Agncultural Development Project Maryut Agromdustnal Complex in the 
Western Desert of Egypt Conbnuabon and Expansion Subm~tted May 1990 & revlsed 
July 1990 Request subm~tted to the Bureau for Asia and Near East USAID 
Final Evaluahon Report The Cooperahve Manne Technology Program for the Middle 
East F'lnal Evaluabon Report July 1993 
Cooperahve And Lands Agncultural Research Project Mid-term Evaluahon Feb & 
March 1993 
A I D Evaluation Handbook Supplement to Chapter 12 A I D Handbook 3 Project 
Assistance Apnl 1989 
Maryut Project Internal Evaluahon Sept 1993 Dr R A Jones 
Final External Evaluahon Tmabonal NUBASEED Development Project Report Oct 
1992 
Draft MERC Program Guidelines for indlvlduals interested in preparing unsolicited grant 
proposals to the MERC program December 1994 
SDSUF Contractual Subgrant w t h  the Egypban Ministry of Agnculture for the MARYUT 
I1 project 
MARWT I1 Integrated Agncultural Development Program request for a revlsion to the 
Office of Procurement USAID Dec 15 1992 
Documentahon of GRANT Amendment of Contract by USAID 
Amendment Number 1 Subgrant between SDSUF and the Egyphan Ministry of 
Agnculture of the Arab Republic of Egypt 
Amendment Number 2 Subgrant between SDSUF and the Egyptian Ministry of 
Agnculture of the Arab Republic of Egypt 
Amendment Number 3 between SDSUF and the Egyphan Ministry of Agnculture 
Setting an Agenda for Cooperahve Developm~nt in the Middle East Publication of the 
Center for Social Policy in the Middle East *,ay 1986 
Revlew of Middle East Regional Cooperahon Program (Project No 398-0158 25) Feb 
1991 
Annual Technical Progress Report (Oct 1993 to Sept 1994) of Moroccan Cooperatwe 
Agncultural Development Project submitted to USAID (Bureau for the Near East] by the 
SDSUF 
Cooperahve And Lands Agnculture Research Program I1 (CALAR Ii] A Program in 
Protected Agnculture Sponsored by the Joint Agncultural Comm~ttee Egypt-Israel 
Submitted by SDSUF to USAID Bureau for Near East (Abridged version] 
Small Farm Handbook Small Farm Center UP \ of Calif Divlsion of Agnculture and 
Natural Resources Oct 1994 
Small-Scale Postharvest Handling Prachces A manual for Horhcultural Crops L 
ICltinoja & Adel A Kader Dept of Pomology Univ of Calif at Davls Jan  1994 
Maryut I1 Workplans for 1994/95 Revlsed at the Maryut I1 Technical Meetmg held in 
Caro June 1994 
Maryut Newsletter Spmg-Summer 1994 
Progress Report on the Ach~evements of Different Actmtles in Maryut Project Apnl 
1994 
Report Schedule of Maryut I1 for Israel 
CALAR I1 Fourth Annual Scienhfic Workshop Schedule and list of participants San 
Diego California May 2-6 1994 
The Second CALAR I1 Workshop Book of Abstracts Beer-Sheva Israel March 13-20 
1992 
CALAR I1 Third Scientific Workshop Book of Abstracts Alexandria Egypt March 8- 1 1 
1993 



Abstracts of the CALAR I1 Fourth Annual Scientific Workshop San Diego California 
May2 6 1994 
Cooperabve And Lands Agnculture Research Program I1 Newsletter for Winter/Spnng 
1994 
Cooperahve And Lands Agnculture Research Program I1 Newsletter for Fall 1994 
Cooperabve And Lands Agnculture Research Program I1 Newsletter for Summer 1992 
Cooperahve And Lands Agnculture Research Program I1 Newsletter for Winter 199 1 
CALAR I1 Annual Technical Report Sept 30 1993 March 3 1 1994 Submitted by 
SDSUF 
Communique from USAID promulgatmg Grant # HNE 0158-G-00 2075-00 to SDSUF 
(including estimated budget) Aug 28 1992 
Required Revlsed Economic Analysis for Maryut I1 Integrated Agroindustnal Complex in 
the Western Desert of Egypt SDSUF December 1993 
MOROCCO REPORT Newsletter of the Moroccan Cooperatwe Agncultural Development 
Project SDSUF Spnng 1993 
Morocco Report Newsletter Fall 1993 
Morocco Report Newsletter Fall 1993 
AMAHS Morocco Project Newsletter Fall 1994 
Integrated Agncultural Development Project Maryut Agroindustnal Complex in the 
Western Desert of Egypt External Evaluabon Apn1 14- 18 1990 
Grant authonzation to SDSUF for the CALAR I1 Program June 1990 
Agncultural Development in the Middle East in A Regional Context Middle-East Peace 
Negotiations Multilateral Wrolung Group on Reg Econ Development Final Report 
August 1994 
San Diego State University Foundation Annual Report (Rve Decades) 1992-93 
Researh abstracts of Scienbsts at Volcani Institute Institutes for Applied Research of 
Ben Gunon University & the Rehmat Negaav Stahon 
Micro Propogation of Ornamental Eucalyptus Traning Work of Fatima Agid Annual 
report Aug 1993 July 1994 Davld Mills Shwta Wenakart & Fabma Agdid 
Submitted to AID/MERC by the Institute of Agnculture & Applied Bioloa 
Imgation vvlth Braclush Water under Desert Condibons VIII Further Studies on Onion 
(Allium cepa L ) Production m t h  Braclush Water Y De Malach S Mendlinger I 
Borovx & N Abd El Salam J a n  1989 
Human Resources of Agncultural Research in Egypt Arab Republic of Egypt Ministry 
of Agnculture and Land Reclamahon Agnculture Research Center Informahon and 
Documentation Center Dec 1994 



APPENDIX D: 

Mon , Dec 

Tue , Dec 
Wed , Dec 
Sun , Dec 

Mon , Dec 

Tue , Dec 

Wed, Jan 

Thu , Jan 

Thu , Jan 

Frl , Jan 

Sat , Jan 

Sun , Jan 

Mon , Jan 

Tue , Jan 

Wed , Jan 

Thu , Jan 

CALAR/MARYUT I1 JWaluation Schedule 

Dr Flnk Travels to Washlngton D C for meetlng 
wlth Wlnrock, Int , evaluatlon team and USAID 
Team meetlng In Washlngton, D C 
Team meetlng In Washlngton, D C 
Dr Rodney Flnk, Leader of the evaluatlon team, 
travels to San Dlego 
Dr Flnk vlslts SDSU Foundation In the evenlng, 
Dr Flnk, Dr Mohamed El-Assal and Dr Bonnle 
Stewart Travel to UC Davls 
Drs Flnk, El-Assal and Stewart meet wlth Drs 
Adel Kader and Mlke Reld at UC Davls Drs El- 
Assal and Stewart return to San Dlego In the 
evenlng 
Evaluation team members Drs Rodney Flnk, Mary 
Peet, Jody Garbe and Davld O'Brlen depart the U S 
for Tel Avlv, arrlvlng Jan 5, 1995 
Team arrlves In Tel Avlv at 7 00 p m & proceeds 
by tax1 to the Morlah Plaza Hotel155 Hayarkon 
Street 
7 00 p m Buslness dlnner at the Morlah Plaza 
wlth the Israel1 CALAR/Maryut/Morocco Steerlng 
Commlttee Members Drs Samuel Pohoryles, Itzhak 
Abt, Irlt Rylskl, Lechalm Naggan, Joel Schechter, 
Itzhak Peretz and Dov Pasternak 
9 00 a m Meet wlth sclentlsts and 
TechnlcalCommlttee Member of Morocco prolect 
Meet wlth Protected Agriculture Farmer In Arava 
Valley (growlng melons In solar greenhouse) 
9 00 a m vlslt Volcanl Instltute and prolect 
sltes CALAR and Morocco sltes untll 4 00 p m 
Travel to Beer-Sheva In the evenlng Overnight 
at the Desert Inn Hotel, P 0 Box 246, Beer Sheva, 
84 102 
9 00 a m to 4 00 p m Vlslts Ben Gurlon 
Universlty/Institute for Applled Research Meet 
members of the CALAR/Morocco Prolects Buslness 
lunch wlth Professor Lachalm Naggan, Vlce 
President, BGU, and Mr Moshe Arnlr, Accounting 
Dept , BGU 
9 00 a m to 5 00 p m Vlslts the Ramat Negev 
Experimental Statlon Meet sclentlsts of the 
Maryut Prolect Presentatlons by Maryut 
Sclentlsts and slte vlsltatlons Return to Tel 
Avlv In p m Overnlght at Morlah Plaza Hotel 
Team meets wlth Davld Mulenlx, Sclence Attache at 
the U S Embassy Wrlte reports P M Meetlng 
wlth Pohoryles and Israel1 Commlttee Memebers 
Wrlte reports Flnk & O'Brlen travel w ~ t h  Mr 
Davld Mulenex, Sclence Attach6 at the U S Embassy 
to the Veterinary Instltute near Volcanl to meet 



Fr1 , Jan 

Sat , Jan 

Sun , Jan 

Mon , Jan 

Tue , Jan 

Wed , Jan 

Thu , Jan 

Fr1 , Jan 
Sat , Jan 
Sun , Jan 

Jan 23 
Tue , Jan 

Wed , Jan 

wlth Arnon Shlmshony and others of the Instltute 
about a MERC program and thelr plans for an 
extension Dr Peet vlslts wlth ~ndlvldual 
scientists at Volcanl Instltute and Hebrew 
Unlverslty Late In the day, travel to Calro vla 
El A1 fllght 443 departing 8 00 p m arrlvlng In 
Calro at 9 20 p m proceed by tax1 to the Calro 
Nlle Hllton Tahrlr Square, Calro, Egypt 
Meet at 7 00 p m wlth CALAR I1 and Maryut I1 
Egyptlan Steer~ng Committee Members Dr Adel El- 
Beltagy, Mr Mohamed Dessoukl, H E Dr Mahmoud 
Mahfouz 
Meet at Dokki at 9 30 a m wlth the Egyptlan CALAR 
I1 sclentlsts untll 5 00 p m Presentatlons by 30 
students and sclentlsts 
8 00 a m - 9 00 a m Meet wlth Mr Davld 
Delgado, USAID Mlsslon In Calro, and wlth Mr 
John Davlson & Russell LaMantla, US Embassy In 
Calro Meet at Dokkl at 10 30 a m wlth Maryut 
I1 Sclentlsts Presentatlons by the sclentlst 
7 45 a m - 9 00 a m Meet wlth representatives 
of Mr Davld Delgado (absent), USAID Mlsslon In 
Calro, and Mr John Davlson, Political AttachE, 
US Embassy In Calro, and Mr Russel LaManta Vlslt 
CALAR I1 lab and sltes at the College of 
Agriculture, Aln Shams Unlverslty, Shubra El- 
Khalma Vlslt CALAR I1 slte at Shalakan 
Depart Nlle Hllton Hotel at 7 30 a m travel to 
the Maryut I1 R&D slte on the Calro - Alexandrla 
desert road Vlslt slte untll 4 30 p m , then 
proceed to Alexandrla Overnight at the Helnan 
Palestlne Hotel, Montazah Plaza Alexandrla, Egypt 
Depart Helnan Palestlne Hotel at 9 30 a m to 
vlslt CALAR I1 sltes at El-Bousselly Return to 
the Palestlne Hotel at end of day 
Check out of the Palestlne Hotel early In the 
mornlng Team Leader, accompanied by an 
Alexandrla Prlvate Sector Seedsman, vlslts the 
NUBASEED Prolect slte and relolns team at MARYUT 
slte Vlslt farmers In the MARYUT area, Bustan and 
Bustan Extension and along Calro Desert Road 
beneflttlng benefltlng from the Maryut R&D unlt 
Check lnto the Nlle Hllton Hotel (see above) 
Wrlte CALAR I1 and Maryut I1 reports 
Free day 
Wrlte CALAR I1 and Maryut I1 reports Meet wlth 
Davld Delgado(USA1D) at 1 00 P M 
Wrlte CALAR I1 and Maryut I1 reports 
Meet with Mr Davld Delgado, AID Mlsslon and Mr 
John Davlson, US Embassy, for an exlt lntervlew 
Team travels to Morocco vla Gulf Alr 81, Departing 
Calro 2 00 p m Arrlvlng Casablanca 5 40 p m , 
travel to Sheraton Hotel 



Evaluation Committee - MERC Programs 

Timetable for vlsltatlon at the Volcanl Center 
8/1/95 

Meet Prof Y Fulman - Chef Sclentlst, Mlnlstry of 
Agriculture 
Effect of root restrlctlon, nutrltlon and hormonal 
balance on quallty of tomato frult - Drs Asher 
Bartal and Eltan Pressman 
Genetical, blochemlcal and environmental factors 
determlnlng frult quallt_ In melons - Dr Arthur 
Schaef fer 
Effect of environment on frult quallty of pepper - 
Dr Ben1 Alonl 
1) Breedlng of hlgh quallty open fleld tomatoes 
2) Control of plant slze ln "Speedllng" 
nurseries 

Drs Moshe Bar and Eltan Pressman 
Breedlng of greenhouse tomatoes for tolerance to 
the Yellow Curled Leaf vlrus - Dr Melr Pllowsky 
Collaboration wlth the extension servlce 
Mr Omar Zeldan 
Lunch 
Depart to Beer - Sheva 
Vlslt "Sde Telman" plot - 17troductlon of open 
fleld ornamentals 



Evaluation Committee - MERC Programs 
Timetable for Meetlngs at the Institutes for 

Applled Research 
Ben - Gurlon Unlverslty 

January 9, 1995 

Meet Dlrector - Prof Davld Wolf 
Vlslt research sltes at IAR 
Research on melon breedlng for wlnter season - Sam 
Mendllnger 
Research on Flowers - Dr Ruth Shlllo 
Lunch wlth Prof Davld Wolf and Mr Moshe Amlr 
(Dlrector - Research Contracts) 
Solar greenhouse - Drs Dov Pasternak El1 Korln, 
Url Drorl 
Pltaya - a new f r u ~ t  for greenhouses 
Research on Argan Dr Avlnoan Nerd 
Research on the Moroccan Truffle - Drs Varda Zur 
and Nurlt Belerano 
Tlssue culture propagation of Eucalyptus - Dr 
Davld Mllls 
Vertlcordla - a new species for decorative 
branches - Mr Y Ben Dov 



Evaluation Committee - MERC Programs 

Vlsltatlon to Ramat Negev 10/1/95 

Leave hotel 
Description of Ramat Negev R&D , Y Moscovlc 
Descrlptlon of Ramat Negev Statlon, Y De Malach 
Meet Maryut Technical Comrnlttee and Sclentlsts 
Vislt Farm 
Lunch & tour at Klbbutz Revlvlm 
Vlslt Moshav Kadesh Bunnea Appllcatlon of CALAR 
technology In sallne lrrlgatlon of melons 
Return to Tel Avlv 



Egypt CALAR I1 Sclentlf~c Team 
Preesentatlons to Team 

Ayman Abou-Hadld Prlnclpal Investigator 
Introductory notes for Egypt 

Dr Saleh Mohamadeln Plant dlverslty and breedlng 
(Dokk1) 

Productivity of snap Beans and egg plant under cover 

Dr Hosny Khallfa Infrastructure (Dokkl) 

Development of protected Cultlvatlon in Egypt 

Dr Mohamed Edres 
Shams ) 

Tlssue culture (Ain 

Ethylene lnivlement In vltro regeneration of asparagus 
Propagation of potato uslng tlsse culture technlc 

Dr Samlr 0 El-Abd 
Shams ) 

Physiology (Aln 

Ethylene production from tomato and cucumber plants under 
sallne condltlon 
Seed germlnatlon of tomato and cucumber in sallnzed 
condltlon and prevention of ~ t s  effect 

Dr Mahmoud Hafes Mahmoud Agromangement (Dokkx) 

Studles on the use of some local materials for growlng 
cucumber In closed reclrculated hydroponic system 
Comparative studles on different cucumber growlng medla 
under protected cultlvatlon In Egypt 

Dr El-Sayed Abo-Fotouh Omar Physlology 
Shams ) 

Studles on the effect of sallnlty on the growth yleld and 
sol1 and 011 composltlon of thyme plants 
Yleld and Chemlcal Composltlon of Both Sweet and hot Pepper 
Under Greenhouse house condltlons 
Effect of water reglme on the growth flower yleld and 
volatlle 011 content of marlgold (Tagetes Patula) 

Dr Sayed M Slnger Cllmate Modlflcatlon ( A m  
Shams ) 

Amelloration of Chllling lnlury In cucumber seedlngs by 
short-term cold Accllmatlon 
Increased chllllng tolerance by uslng some mlneral nutrlent 
for cucumber seedlngs 



Dr Ahmed M Elssa Sol1 and Water (Ain 
Shams ) 
Iron Zlnc and Phosphorus relationship In nutrltlonal of 
tomato seedllng grown on sandy sol1 
Tomato growth in calcareous solls In relation to forms and 
levels of some marco-and micro nutrlents 

Dr Abo El-Fotouh AbdAlla Breeding (Dokki) 

Tomato breedlng for protected cultivation actlvltles 
Effect of lnteractlon between NaCl levels and root-zone 
temperature on growth and seed productlon of cucumber plant 
The influence of Root-Zone temperature and NaCI levels in 
the nutrlent solutlon on seed germlnatl n and early growth 
of cucumber seedlings 

Dr Usama A El-Behalry Hydroponics (Dokki) 

The effect of the source of pH-adlustment acids on uptake 
and transport of the ions for cucumber plants grown In NFT 
Effect of different Zenc concentrations in the nutrlent 
solutlon on uptake and translocation on marco and mlcro 
nutrlents on cucumber grown In NFT 

Eng Samlr R Salman Agromangement 
Shams ) 

(Ain 

Uslng of comrnerclal fertilizer In nutrlent film techniques 
(NFT 
Plastlc house mlcro climate condltlon as affected by low 
tunnel and plastlc mulch 

Eng Mohamed Z El-Shenawy Water and Cllmate (Aln 
Shams ) 

Prellmlnary studles on the use of aeroponlcs for vegetable 
crops under local condltlons 
Lettuce plant grown In aeroponlcs or hydroponics and ~ t s  
relatlon to water consumption 

Eng Sam1 Abdel-Gawad Gafaar Agrc-langement 
(Bosslaly) 

The effect of shadlng and GA3 appllcatlon on earliness and 
frult quallty of artichoke 
Studles on the productlon of off season Jews mallow In 
Egypt 

Eng Mohamed Saleh 
(Bousselly) 

Agromangement 

Studles on the Improvement of frult quallty of French beans 
(Phaesolus vulgarls L ) grown under plastic houses 



15 Wael El-Tohamy 
Shams ) 

Cllmate Modiflcatlon (Aln 

- Effect of mineral nutrients and mefluldlde treatments on 
pepper seedlngs tolerance to chllllng stress 

Research by Other Sclentlsts/Pro]ects and Location of Work 

Dr Hamed El-Saled (Shalakan) 

Dr Abdel-Mohsen Khalll (Bousselly) 
Dr Tarek El-Raga1 (Bousselly) 
Eng Amany N Karas Cllmate and Water (Aln Shams) 

Influence of water-stress levels on growth and development 
of bean (Phaseolus vulqarls) plants 

Eng Shabaan D Abdel-Azlz Agromangement (Bousselly) 

Dr Saleh Yousslf 
Dr Badawy Abdel-Reheam 

(Bousselly) 
(Bousselly) 

Dr Abd El-Salam Mohamed Yousslf (Bousselly) 

Eng Abdel-Azlz Sheta (Bousselly) 

Eng Ahmad Abd-Alla Abd-El-Samad (Shalakan) 

Eng Maged El-Nemer (Shalakan) 

Eng Mohamed Ibrahlm (Shalakan) 

Eng Mohamed Abo-El-Soud (Shalakan) 

Eng Mohamed - Mawgoud R Abdel Marwgoud Water and Cllmate 

(Abroad) 
Evaluation of some shadlng materials under Egyptlan 
condltlon 

Dr Saeld Zakarla Post Harvest (Bousselly) 

Eng Mahmoud A Medany Cllmate Modiflcatlon (Abroad) 

The effect of decomposed organlc materials on sol1 water 
content of some vegetables Cucumber graftlng for avoldlng 
sollborne dlseases In plastlc houses 



Presentations by Egyptlan Maryut Technical Committee 
Members 

Meetlngs wlth Maryut Staff 

Jan 15, 1995 

1 Dr Awad Husseln (Maryut Project Dlrector ~n Egypt and 
expert In post harvest) 

2 Dr Shaflk El-Glndy (Ornamentals) 
3 Dr Abdel Azlz Sheta (Solls expert) 
4 Dr Sayed M Slnger (Cllmate Modlflcatlon) 
5 Dr Samlr El-Abd (Vegetables) 
6 Dr Mahmod Hafez (Vegetables) 
7 Dr Hamdy El-Dowelng (Vegetables) 
8 Dr Asem Shaltant (Frult trees) 
9 Dr Ahmed Salem (Frult trees) 
10 Dr Abdel Ghany El-Glndy (Irrlgatlon Management) 
11 Introduction of staff workers of the MARYUT I1 Prolect 



APPENDIX E: Meeting of Technical Stated Sub-project 
Objectives. 

Report Prepared by Dr Mary Peet 

Several projects are profiled in detsul to Indicate the rate of progress toward 
meeting technical objectives dunng the penod 1992- 1995 Matenal 
lncluded In this section was taken from the Second, Third and Fourth 
CALAR Workshop Abstracts (1992- 1994), handouts provlded to the 
Evaluation Team and in some cases, on verbal information from the talks, 
tours and other formal and informal meetings w t h  the scientific staff In 
some cases, informatlon from the CALAR mid-term evaluation and the 1993 
Workshop at Alexandria Egypt was lncluded for purposes of companson 
although only one of the Evaluation Team Members (M Peet) participated in 
this Evaluation and Workshop 

I Agromanagement 
Goal Research interests wll center upon imgatlon water and tlming, 
optlmal fertilizer needs type of fertilizer and quantity the use of artificial 
root-growth substrates optimal planting season for each crop, methods of 
intensive cultivation, diseases and pest control and the use of computer- 
alded techniques for optlmal water and fertilizer application These multi- 
disciplinary toplcs mll be studied to develop the appropnate 
agromanagement techniques for optimum production of program crops ' 

A Israel 

Ovemew 
In Israel at the time of thls revlew, agromanagement research efforts are 
largely focused in the area of improvmg quality in peppers and melons to 
make them more competitive In the European market The domestlc market 
in Israel is felt to be adequately or even oversupplied, and any potential for 
expansion lles in the export market to Europe This is a highly competitive 
market, however, and the market wmdow for Israeli crops is In the wmter, 
when European greenhouses are at an economic and quality disadvantage 
because of the cold and poor light Thus the areas stressed in 
agromanagement research In Israel are rmprovmg sugar content in melons 
and tomatoes, reducing defects in pepper, and lmprovlng rettlng In melons 
The work descnbed below was conducted at the Volcanl Research Institute 
In Bet Dagan CALAR scientists in Israel often also had funds from Maryut 
and Morocco projects as well as BARD and other grants I conslder that 
overall, Israeli scientists have made rapid progress on the projects descnbed 
below in both practical and scientific terms but it is important to note that 



non-CALAR sources of funding also contnbute to the success of these 
projects 

Melons 
The goal is to develop agrotechniques to ensure high ylelds of high quality 
melons Winter-grown, non-tramed melon plants yield approxunately 4-6 
tons per dunam Feb -March, mth an early and late wave of fruit production 
The early wave is most profitable in terms of market pnce so in 1992, the 
problem was approached in terns  of increasing early yleld at the expense of 
late yleld, if necessary They found that a lea' of approximately 0 25m2 
(10 leaves or 0 75 m long plant) was required r , produce a high quality 
melon f rut  dunng the early season To compensate for fewer fnut per plant, 
plant density could be increased by planting double rows of 10-leaf plants at 
a higher in-row density (HDDR method) Use of saline imgation water was 
also investigated in melons to increase soluble solids The melon 
architecture and saline imgation project was not specifically addressed in 
any of the later workshop papers or the evaluation abstracts, but my 
understanding from the verbal presentations was that the HDDR system 
and saline irngation are being used commercially, both in greenhouses and 
outdoors, to Increase soluble solids The system has been modified by 
letting the plants grow beyond 10 leaves to produce another fruit, as this 
does not depress yleld or quality of the first fruit Melon architecture 
research in Israel is also reported in the Maryut Technical Report 

The issue of sugar accumulation in melons is not specifically addressed in 
the 1992 workshop abstract.. but was reported on at the 1993 and 1994 
workshops and the 1995 evaluation The rationale for research on sugar 
accumulation is that understanding the biochemistry mll allow genetic 
manipulation through classical breeding or biotechnology In Israel, 
melons grown dunng the fall and mnter months for export are frequently 
low in total soluble sugars At least 9% TSS is required for a US# 1 grade 
and in the typ~cal fall-wnter commercial crop, 10% of commercial melons 
may fall below this level In 1993, they reported that the way to increase 
sugar content in melons was to increase the melon's ability to accumulate 
sucrose At the 1994 workshop they reported that sucrose accumulation 
was limited by activlty of the sucrose hydrolyzing enzyme, acld invertase 
When this enzyme was active no sucrose accumulated In the frult Genetic 
vanabillty in sucrose accumulation was correlated w t h  how long the frult 
remaned on the vme after acid invertase activlty shut off 

Acid invertase is not the only important enzyme required for signficant 
sucrose accumulation to take place however Melons that accumulate 
sucrose are also charactenzed by a sugar accumulating metabolismn 
which includes the followmg enzymes alkaline invertase, sucrose synthase 
and sucrose phosphate svnthase Although these enzymes must be present 
in order for significant sucrose accumulation to occur, there is no 



correlation between the level of actimty of these enzymes and the amount of 
sucrose accumulated Thus, they concluded that breeding for higher levels 
of sucrose accumulatlng metabolism" enzymes would not be worthwhile 
Current efforts focus on understanding the molecular basls of control of the 
loss of invertase activlty They have correlated this loss w th  lack of 
synthesis of the invertase protein In mature fruit of sugar accumulating 
melons, rather than inhibition of enzyme actimty 

Part of this project also Included a study of the effect of low night 
temperatures on sucrose accumulation In melons Low night temperatures 
(1 2C) extend the penod of fruit development significantly compared to 1 BC, 
resulting in additional sucrose accumulation by the fruit The hypothesis 
currently being tested 1s that low night temperatures dunng npening extend 
the penod of low acid invertase activlty and sucrose accumulating 
metabolism 

Summary and Conclusions The m a n  thrust of thls project is basic 
research on the biochemistry of sucrose accumulation in melons This 
objectlve is clearly justified on the basis of market needs, and basic studies 
have been conducted In tandem wth  the applied studies on low night 
temperature and plant spacing and architecture effects It seems to me a 
good example of basic and applied studies complementing each other, w t h  
the application to farmers in Israel clearly being considered in the design of 
both the basic and applied research Overall, thls project impressed me as 
an outstanding example of a well-directed and effective research program 

Tomatoes 
The objective of this project as  reported in the 1992 CALAR Workshop, was 
to determine whether the relatively restncted rooting area avalable to 
tomatoes In protected cultivation limits water and nutnent uptake, thereby 
limiting yield and fruit quallty The question was initially approached by 
physically pruning root volumes to 30 or 60% of controls at vanous nutnent 
concentrations and fmlt loads Reducing root volume by 60% decreased 
yields and plant biomass Root pruning also reduced fruit sue, but 
increased fruit quality in terms of lowenng the incidence of blotchy npening 
The low N treatment (1 5 mM N vs 9 mM N) reduced vegetative dry weight, 
but not yield The effect of N concentration was the same at both root 
volumes and the effect of root volume was the same at both N 
concentrations Pruning to 4 fruit per cluster reduced yeld 45% but 
increased fruit size and fruit quality in terms of lowenng Incidence of 
blotchy npening 

Other factors measured in this study were nitrogen uptake and 
transpiration (per plant and per unit root) and nitrogen content in plant 
parts Roots in pruned plants were more efficient per unit root volume in 
terms of both N uptake and transpiration, but not enough to compensate for 
the reduced root volume N content in the leaves was not significantly 



affected, however, so the authors believed that the reduction in growth from 
root pruning was not a direct result of reduced N uptake 

The next phase of this study (reported in the 1993 Workshop) was to 
compare the results of physical restnction of intact root systems (0 4 and 
1 0 1 bags) w t h  the root pruning treatment applied in the prevlous study 
Another factor, root zone temperature was added to this study to test the 
hypothesis that heating roots would increase water and nutnent uptake, 
compensating for the smaller root volume The relation of the vanous root 
treatments to fruit starch and sugar content was also measured The 
results were generally similar to the root pruning treatments shoot weight 
fruit yield and fruit size were reduced but fruit quality was increased in 
terms of less blossom-end rot Soluble solids (not measured in the 1992 
study) were also increased As mth  the prevlous study higher nitrogen 
concentration increased shoot weight, but not yleld Higher nitrogen 
concentration increased blossom-end rot, although in the prevlous study 
there was no effect High root zone temperature compensated for low a r  
temperature in terms of fruit yield but did not affect fruit quallty 

As in the prevlous study, tissue N content was not affected by root 
manipulation but was increased by the higher N concentration As also 
seen in the root pruning study, total plant N uptake and transpiration were 
reduced by root restnction Starch and reducing sugar concentration in the 
plant increased from the lower to the upper leaves in all treatments The 
authors interpret this data as  indicating that carbohydrates do not limit 
growth in root-restncted plants 

In 1994, K/Ca ratios were added to the treatments imposed on root- 
restncted plants Increasing the K concentration from 2 5 to 10 mmol/l 
increased blossom-end rot (BER) while increasing the Ca concentration from 
3 to 7 mmol/l decreased blossom-end rot Since BER is caused by low fruit 
Ca concentrations, these results are not unexpected The follomng findings 
from the two prevlous studies were confirmed decreasing root size 
decreased shoot weight fruit yleld and average fruit slze, and higher 
nutnent concentration did not compensate for decreased root srze Root 
restnction improved quallty in terms of soluble solids and decreased 
blossom-end rot Tissue starch and soluble sugars increased in leaves 
throughout development even though root development stopped 120- 130 
days after transplantmg when the plants had 5-6 trusses and 2-3 
lnflorescences These results suggested that the simultaneous reduction In 
the frult weight of the upper trusses and the reduction In the root growth 
rate did not result from lack of sugars caused by a competition between 
fruits and root for carbohydrates- 

Summarv and Conclusions The onginal purpose of the root volume work 
was to see if the root restnction unposed in protected cultivation reduced 
fruit yleld and quality Yield was reduced in all the studies, but quality was 
generally improved in terms of reduced blossom-end rot and increased 



soluble solids The reason for the yleld reduction does not appear to be 
limiting N K or Ca concentration or competition for carbohydrates, since 
shoot concentrations of substances measured were generally not affected by 
root restnction Thus the mechanism of yield reduction is not clear The 
authors suggest that a hormonal factor onginating in the fruit clusters is 
transported to the roots where it inhibits growth They have not succeeded, 
however, in identifying cultural treatments which would overcome the 
effects of restncted root volumes on yleld The relevance of this work to 
protected cultivation in Israel is unclear in any case, as most of the 
production we saw was in the ground, rather than aeroponic (as in their 
expenmental system) or nutnent film technique (where root volumes are 
also restncted) In soil systems, although plant density is high, there is no 
physical restnction on root growth The work is nevertheless very 
interesting in terms of increasing our understanding of root-shoot 
interactions and the control of fruit soluble solids and blossom-end rot 

Overview 
In Egypt over 30 Ph D level scientists plus numerous junior-level scientific 
staff and graduate students participate in the CALAR program It is thus 
much more difficult to descnbe an overall goal or focus in the 
agromanagement program In general however, the agromanagement 
program can be divlded into several different areas of specialization, mth 
numerous sub-areas The areas are charactenzation and prediction of 
water vapor exchange in greenhouses, development and optimization of 
alternatives to ground culture in greenhouses (hydroponics, aeroponics, 
sandponics and artificial media), testing of compounds to relieve the effects 
on seedlings of salt and cold stress optimizing temperatures and nutntion 
(including the use of organic and foliar fertilizers in greenhouses), utilization 
of water-filled plastic sleeves plastic mulch and low plastic tunnels in 
greenhouses This work by Egyptian scientists adresses many of the sub- 
project objectives listed in the onginal proposal 

Greenhouse crops studied included snap and Romano beans, cucumbers 
melons, tomatoes, eggplants, oyster mushrooms, sweet and hot peppers and 
mangold and thyme grown for aromatic oils Some work was also on-going 
on outdoor crops including tissue culture of asparagus and potato and 
methods to induce off-season production of artichoke and Jews mallow 

In some of the work such as greenhouse production of snapbean, Romano 
bean and large blocky peppers, the objective was clearly to fine-tune 
production practices or overcome production problems (such as  irregular 
podfill in beans grown at low temperatures) so that the crop would be of 
export quality In most of the work, however, as mth production of the 
smaller, narrower green pepper used for stuffing in Egypt, the domestic 



market would be a more likely target, and research xldresses production 
rather than quality lrnprovement Reducmg production inputs was also 
addressed in several projects In the oyster mushroom work, growth on 
nce/legume composts blends was compared mth growth on the more 
expensive and less avalable legume residues Growers were advlsed to 
install nighttime heating to 15C rather than 18C at night to improve podfill 
in as cost effective way as possible 

Rather than descnbing all the work, two agromanagement projects are 
profiled as indicative of overall progress in agromanagement research in 
Egypt These are the irngation modeling project and the oyster mushroom 
project (See the New Crops Section) These projects were chosen because 
they each represent a "systems" approach to an agromanagement problem 
and thus are somewhat self-contamed 

Irrigation - management and modeling 
The overall a m  of this project was to document and optimize the water 
requirements of greenhouse crops currently grown in Egypt The m a n  
reason that protected cultivation is attractwe to countnes in and regions is 
that water-use efficiency is higher for greenhouse crops There are several 
reasons for high water use efficiency First, in greenhouses the humidity IS 

higher so there IS less water loss from soil evaporation and from plant 
t r an~p i r a t i o~~  Second, yelds per unit area are hrgher in greenhouse-grown 
plants because growng conditions are better and because there are more 
plants per unit area (greater intensity of production) 

Water consumption of greenhouse and outdoor-grown crops was compared 
a s  part of this project Both indoor and outdoor environmental vanables 
were monitored to determine the most efficient method for determining crop 
water requirements for greenhouse-grown plants The effects on water 
consumption of cultural practices such as heating, cooling, ventilation and 
covering the soil mth plastic mulch were also studied 

Investigators began by measunng potential evapotranspiration and plant 
water consumption in greenhouses for different regions in Egypt Although 
solar energy data is used to calculate p dential evapotranspiration in the 
open field in most published work, it was felt that in and land greenhouses, 
other prediction methods should also be tested Therefore several methods 
of predlctlng potential evapotranspiration were compared They concluded 
that the use of class A pan evaporators to calculate potential 
evapotranspiration was most suitable for greenhouses In and regions Plche 
evaporators could also be used a s  a rough guide to estlrnate Et using a 
correction factor 

In the published work on greenhouse-grown crops (agam mostly from 
humid or temperate areas), evapotranspiration was also found to be closely 
linked to radiation because of low wnd  and high humidity in protected 



cultivation To relate temperate zone experiences to and land greenhouses, 
evaporation from class A pan evaporators in plastic houses was correlated 
wth  radiation, relative humidity and inside and outside temperatures for 
time penods representing a mde range of evaporative demands Crops 
studied were peppers and carnations As expected, daly pan evaporation 
rates were correlated mth  radiation, relative humidity and temperature The 
investigators suggested that pan evaporation could be estimated in and 
regions by measunng relative humidity 

They also determined the relationship between class A pan evaporation and 
water vapor pressure deficit under plastic house conditions They found a 
higher correlation (r=O 80) between evaporation In the greenhouse and solar 
radiation outslde the house than solar radiatron inslde the house (r=O 60) 
This was attnbuted to the complications of absorption and reflection from 
the plants and plastic in measurements made inside the house Vapor 
pressure deficit was the factor most highly correlated mth pan evaporation 
Inside the house (r=O 88) A formula was developed to predict pan 
evaporation inside the house based on a 3-day average of vapor pressure 
deficit (PAN=O 135*VPD3+0 26 1) 

Summary and Conclusions This work appears to be well done and has 
resulted in numerous publications in the Egyptian Journal of Horticultural 
Science a journal mth referees both inside and outside Egypt Although 
farmers using unheated greenhouses would have limited ability to utlllze 
these technologies, the group is prepanng charts which list water 
requirements for particular crops in particular areas planted in particular 
seasons Farmers utlllzing these charts should be able to optimize plant 
growth wthout over-watenng 

I1 Environmental Modification 
Goal Heating cooling, ventilation carbon-dioxlde ennchment and 
shading the study of ways and the combination of ways that the natural 
influencers in protected structures can affect crop production is of utmost 
importance to our program The uses of unconventional heat, such as  
geothermal water and waste water from power plants as well as  other 
energy-savmg methods for environmental control and modifications, mll be 
studied 

A Israel 

Peppers 
Peppers are an important crop for export in Israel The European market 
demands a large fruit mth  excellent appearance and eating quality The 
physiological disorders of peppers studied were low-temperature related 
frult malformation, frult crackmg, color spots and flower abscission 



Environmental and cultural factors considered In evaluating the causes of 
these dlsorders Included temperature, irrigation reglme, nutntlon, and 
shading 

The followng conclusions were reached Fnut malformatlon If flowers are 
exposed to temperatures below 18C before they reach anthesis, the fruit 
developmg from that flower 1s likely to be malformed Cultlvars w t h  
reduced sensltivlty to frult malformatlon were more sensitive to flower 
abscisslon Frult crachng Cultivar pencarp thickness was correlated w t h  
sensitlvlty to crackmg Nlght irngatlon and large fluctuations between day 
and nlght temperatures Increased crackmg In some, but not all sltuatlons, 
increasing K concentrations mcreased frult crachng Overall, ~t was 
suggested that crackmg 1s due to large fluctuations m turgor pressure In 
pencarp cells Color spots Cultlvars dlffered in sensltlvlty Hlgh nltrogen 
and shadlng Increased the lncldence of color spots Frult nltrogen content 
was not correlated wth  vanetal sensitrvlty to color spots, but the spots 
themselves had higher calcium levels than nearby green hssue These areas 
were found to contam crystals, presumably of calclum oxalate Locallzed 
vanatlon in tlssue pH are thought to contnbute to crystal formation Flower 
abscisslon Cultlvars that absclse fnut dunng penods of low llght and/or 
hlgh temperature were found to have less ablllty to accumulate starch In 
their ovanes dunng the day Shading reduced starch accumulatlon in the 
ovanes of both cultivars, but the reduction was greater in the more sensltlve 
cultivar Cultlvars dld not differ In starch utlllzatlon dunng the nlght or 
starch accumulatron in slnk leaves Removlng leaves reduced ovule starch 
and Increased flower abscisslon The results suggest that starch 
accumulatlon In the ovules dunng the day 1s lnsuifficient to mantam tissue 
respiration dunng the dark penod especially at hlgh nlght temperatures 
These flowers fall off under unfavorable condltlons Efforts are currently 
underway to mvestlgate enzymes controllmg starch accumulatlon In the 
pepper flower ovules 

B E a p t  
See agromanagement pepper studies on effects of low temperatures 

Summarv and Conclusions These studies on pepper make a great 
contnbutlon to our understandmg of fruit dlsorders In general and pepper 
disorders in particular This lnformatlon should be very useful to the 
growers and offers a clear conceptual framework for further studies In both 
peppers and other crops The research approach was focused combining 
hypothesis-testing and empirical approaches a s  appropnate to the problem 
Rapld progress was shown In the 5 years of the CALAR project 

III Structure Selection 
Goal Structure deslgn, as  well as  matenals 



for the construction of such structures are of interest In addition to 
glasshouses, a number of other structure types may be utillzed to produce 
protected crops The design and selection of optimal structures for each 
selected crop in its regional setting, plus structures that provlde the most 
favorable natural influencers at the most favorable cost mll also be studied 

A Israel 
The m a n  ongoing research activlty has been the development of a solar 
greenhouse for out-of-season melon production Project personnel have also 
been active in advlsing growers on the use of screening to exclude whiteflies 
and the use of low plastic tunnels 

In 1992 Workshop Reports, the solar greenhouse design consisted of plastic 
sleeves filled mth water to act as  solar collectors dunng the day, a plastic 
curtan covenng the intenor of the greenhouse and C02 ennchment to 
improve plant growth and to allow the houses to remam closed longer 
dunng the day C02 ennchment increases photosynthesis especially at  
high temperatures and in closed greenhouses Closure is necessary to allow 
temperatures Inside the houses to nse sufficiently to heat the water in the 
plastic sleeves In the 9 1 /92 season, the combination of water sleeves and 
screens rased night temperatures 5C dunng clear, cold nights and reduced 
day temperature maxlma by 3C CO, ennchrnent to 1000 ppm doubled 
melon ylelds in this season 

In 1993 Workshop Reports the system was improved by makmg the 
thermal screen moveable so it could be pulled over the plants at night to 
prevent heat loss Water sleeves were also moved to the outside of the 
greenhouse so they would not be shaded by the plants and to make it easier 
to work the plants Based on the 9O/9 1 and 9 1 /92 seasons 65 kg 
water/m2 ground area in a 4m mde tunnel and an arc-shaped thermal 
screen were necessary to provlde sufficient night heating &r temperatures 
on a clear night followng a clear day, were 6-7C above those outdoors 
Followng cloudy days the improvement in night temperature was only 5C 
Over the 120 day grourlng season of the melon crop, this represented an 
estimated e n e r a  savlngs of 4 2-7 5 tons of oil C02 ennchrnent in this 
gromng season, which was much bnghter decreased total yield, although 
netting (and thus exportable fruit) was increased It is not clear why total 
yields were reduced 

Research in 93-94 focused on adding an earlier and later planting date 
(Sept and Jan compared to November in the prevlous studies) The Sept 
and Jan plantings represented double cropping in the same greenhouse 
Yields were 3 2. 3 5 and 5 6 kg/m2 for the 3 planting dates, respectively 
Other factors in this study included companson of 2 vs 1 plants per pot and 
4m x 1 1 m structures w th  9m x 18m structures Each treatment began 
yielding approximately 80 days after planting Fruit could thus be 
harvested over almost all of the December to May penod of high fruit pnces 



A 500 m2 solar greenhouse similar to the research structure was used in the 
Arava Valley in the wmter of 1994 Compared mth  non-heated melons, the 
percentage of exportable f m t s  was markedly increased Performance of this 
full-slze tunnel was found to be adequately predicted by the smaller 
research units at the Desert Research Institute 

This design has since been modified to separate the greenhouse into a plant 
growmg center and an energy center The plant gromng area has a 
moveable thermal screen which can be ventilated dunng the day to cool the 
plants and an energy center for the plastic sleeves that can be heated to 
high temperatures dunng the day mthout over-heating the plants This 
system also allowed heat dissipation from the sleeves to the plant center to 
be delayed until the crop section needs heating, usually about midnight 
When temperatures in the plant center fall below the programmed level a 
moveable screen wth  reflective surfaces is lowered and heat moves from the 
plastic sleeves either by natural ventilation (current design) or by forced 
ventilation CO2 ennchment could only be used in this system dunng the 
penods of the day when the crop section was not being ventilated, as  is also 
true in a conventional greenhouse 

In the 93/94 verslon of the energy center, an area of 2 5 x 1 m on the side of 
the house was allocated to the water sleeves In the current version 
(94/95) the diameter of the plastic sleeves has been reduced to 0 12 m and 
the sleeves are placed on special platforms which nse above the ground like 
bleachers This arrangement reduces the 30% conductive heat losses to the 
ground and increass surface heat transfer per unit volume of heat storage 
water more than threefold Energy centers are also present on both sides of 
the greenhouse 

Summarv and Conclusions This is a very interesting project and 
represents a clear progression over time in the sophistication of structural 
deslgn and function Engineenng and plant factors have been well 
integrated as  have market demand factors The final design model (94/95) 
is very sophisticated Special structures are necessary to hold the sleeves 
automated and motonzed screens separate the plant gromng and energy 
centers of the house and moveable thermal screens and ventilation are 
provlded for the plant gromng center It would be interesting to compare 
the capital and operatmg costs of thls system w t h  a conventional house 
mth propane gas or other heating system at current and future pred~cted 
energy pnces 

B E m t  
Work on the agromanagement irngation modelling project is also relevant 
here Water-filled plastic sleeves were being used in a few of the El 
Bousseilly greenhouses but no specific data were reported on their 
performance Work was also underway on the use of plastic mulch and low 



plastic tunnels in greenhouses and in the field Agan, however, specific 
data on performance were not presented 

IV Genetic modification 
Goal Expenments wlth genetic modification in selected crops will be 
undertaken so as to optimlze these crops for protected production mthin 
the framework of the Program 

A Israel 

Melons 
The most favorable penod for melon export to Europe in terms of pnces is 
Dec -Apnl Dunng this penod, however, low temperatures limit growth in 
unheated plastic houses which is felt to be the most economical production 
system Minimum temperatures are about 6C, compared to 13C in heated 
houses The objective of the cold-tolerance breeder program is to develop a 
melon that would perform well a t  low night temperatures The methodology 
includes attempting to identify selection t r a t s  for classical breeding and a 
method descnbed as an ideotype approach In the ideotype approach, lines 
were selected under low temperatures for t r a t s  such as rapid vegetative 
growth few female flowers good pollen viability good fruit slze and 
appearance and lack of yellow leaves The first two years of work on the 
program concentrated on testing selection cntena and classifjring genotypes 
for cold tolerance Hybnds were produced between two tolerant cultivars or 
one tolerant and one sensitive cultivar In years 3 and 4, other selection 
t r a t s  were investigated and crosses tested for growth rates, biomass 
production female flower production, leaf color and chlorophyll, pollen 
wability fruit set fruit slze and appearance yleld, and fruit quality Hybnds 
produced in the program were reported to have a faster growth rate and 
fewer female flowers Percentage fruit set and fruit number per plant were 
the same however Hybnds and parental lines did not differ in leaf color 
and chlorophyll or fruit quality Of the selection t r a t s  onginally used 
percentage fruit set and mean fruit weight per plant were better than the 
others in distinguishing between cold sensitive and cold tolerant lines and 
should serve as good selection cntena for breeding cold tolerance in melons 

Summarv and Conclusion The ideas and ideotype breeding approach 
presented were very interesting and potentially valuable in breeding for 
stress tolerance in all crops Cold-tolerant hybnds are being grown in the 
early model solar greenhouse descnbed in the Structure Selection Section of 
this Appendix, indicating good integrabon between CALAR projects As with 
most breeding projects development of commercial cultivars is an 
unrealistic goal for a 5-year project No quantitative data were given as to 
performance of the current hybnds relative to industry standards, but in 
qualitative terms progress was indicated by the investigators 



Tomato 
Indeterminate greenhouse tomato lines tolerant to the tomato yellow curled 
leaf mrus are being developed as part of this project and are now being 
improved in terms of incorporating larger fruit sue  and higher soluble 
solids Field lines (determinates) are already avalable from prevlous work 
and are being used as sources of resistance Lines developed are not 
resistant to the mrus, however They must be protected from infection until 
transplanted When infected they produce less than uninfected controls, 
but more than those laclung tolerance Expenmental F1 lines of this 
cultivar wll be avalable in spnng 1996 We were told that over 200 kg of 
seed of the tolerant field crop was sold in Egypt last year 

Summarv and Conclusion Tolerance to this wrus is very important in open 
field cultivation in both Israel and Egypt Most greenhouses are protected 
w t h  netting and sealed entry areas to keep out whiteflies but even so v~rus  
resistance was felt to be important for greenhouse as well as field plants 
The open field matenal w t h  resistance is apparently wdely grown in Israel, 
but it was not clear how well it was doing in Egypt I t  is not included on the 
Ministry of Agnculture llst of registered cultivars at this time To be 
registered requires at least 3 vears of testing It was suggested by Egyptian 
scientists that it does not corlter sufficient tolerance to the s t ran  of the 
mrus found in Egypt Although this is an internal policy matter in Egypt, 
the lack of cultivars sold elsewhere on the open market in Egypt was seen 
by the team as a senous limitation to agricultural progress and a potential 
source of conflict between the two countries Certamly it also encourages 
seed smuggling and loss of control of seed quality by the seed distnbutor It 
would be useful to have statistics on the use of these wms tolerant lines 
based on seed sales in Israel, Egypt, and Morocco 

B E m t  
There is an active breeding program for disease resistance In cucumbers, 
but no data were provlded on lines released or resistance relative to 
commercial lines 

V Post-Harvest Aspects 
Goal Program studles regarding post-harvest aspects m11 Include but not 
be llmited to optlmal harvest date effects of post-harvest coolmg 
mvestigation of different methods to extend shelf llfe packaging methods 
environmental control for storage, and marketing and economic 
assessment 

A Israel 
The Israeli work in this area was manly focused on using vanous pre- 
harvest treatments [agromanagement) to increase soluble solids an 



important quality factor for the European market This work has been 
discussed in the Agromanagement section 

Post-harvest 
Post-harvest studies in Egypt concentrated on the npening charactenstics 
of tomatoes These studies were reported in 1992, but do not appear in the 
1993 or 1994 workshops No matenal was presented on these topics at  the 
evaluation so it may not be a currently active research area Endogenous 
ethylene levels were compared in different tissues in the tomato fruit By 
sampling for ethylene wthin 15 minutes of excision the effect of wound 
ethylene could be avoided At the mature green stage, ethylene production 
was similar in all tissues At the breaker stage, however, the inner tissue of 
the tomato (columella) produced the most ethylene, followed by the blossom 
end tissue followed by the pencarp and stem At the red-npe stage, 
ethylene production was highest in the outer pencarp tissue probably 
because this tissue was entenng the climatenc after the other tissues 
These data suggest that npening occurs from the inside of the fruit to the 
outside 

In another study of post-harvest charactenstics of tomatoes, vanous 
npening indices were compared in a normally npening line and 3 npening- 
inhibited lines nor, m, and NR Fruit from the nor and nn lines showed no 
evldence of the physiological changes associated w t h  npening except for a 
slight nse in an ethylene precursor ACC, in 'overnpe" nor fnut and a slight 
nse in ethylene in mature nor and nn fruit NR fruit showed a cllrnatenc 
npening pattern more charactenstic of normal npening, but at rates only 
half as  great ACC levels were much higher and ethylene slightly higher 
than in the normally npening tomato, however, 

EDTA was added to the nutnent solution as a chelator of cations to 
determine its effect on npening patterns in mature and normally npening 
tomatoes Effects were minimal in the NR and normally npening tomatoes, 
although ethylene production in the NR line was reduced by 30% Adding 
EDTA to the nor and nn lines, however induced an almost-normal color 
change and the nn line began to soften and produce CO2. ACC and 
ethylene The authors felt that this effect demonstrated a link between the 
chelation of divalent cations such as  calcium and the induction of the 
climactenc npenlng pattern in tomatoes 

In a third study of the post-harvest charactenstics of tomatoes, the effect of 
high temperatures on ethylene biosynthesis was examined Increasing 
temperature for 15 to 30 linearly Increased fruit C02 production, but 
ethylene production was greatest at 20C The inhibition of ethylene 
synthesis at temperatures over 30 was attnbuted to a reduction in ACC 



synthesis At 35C both ACC ql nthesis and conversion to C2H4 were 
inhibited 

Summary and Conclusions The work is interesting and appears to be well 
done Although not directly applied to post-harvest problems of farmers, it 
builds a base of expertise to solve applied problems that anve and to utillze 
emsting post-harvest technology 

VI Floriculture and New Crops 
Goal To develop new, high value commercial crops for the export market 
using new techniques and new methods that are cost-effective and suitable 
for farmers in the region 

A Israel 

Climbing cactus [pitava) 
Pitaya is grown in Nicaragua, Colombia and Vietnam, but in the Negev 
outdoor light was too high and temperatures too low for good growth and 
fruitset dunng the desired market mndow Research at the Desert 
Research Institute has concentrated on the best way to grow pitayas in 
greenhouses Shadings of 30,60 and 90% were compared and the least 
shading found to lead to the most growt'l C02 ennchment to 1000 ppm 
was found to increase net carbon exchd ~ g e  by 3096, mostly in the late 
afternoons, nlght, and early morning The use of C02 ennchment mth this 
crop was particularly mteresting because most greenhouse-grown crops 
only respond to C02 ennchment applied dunng the day Pltaya is a CAM 
plant and can be C02 ennched at  night At night the greenhouse is closed 
to retam heat and C02 could easily be added In a mild mnter climate, 
such as  Israel greenh~~lses  must be vented dunng the day to reduce 
temperatures thus ar ''02 added to the crop is lost to the outside Thirty 
percent incrc ases in photosynthesis suggest that yield increases might 
occur w t h  nightly C02 ennchment Whether many Israeli growers would 
find it economical to apply night ennchment is another question, but the 
prospect is potentially attractive, because if the ennchment were part of the 
heating system both the heat and C02 generated would be valuable, unlike 
daytlme C 0 2  ennchment when the extra heat is undesirable The effects of 
ennchment on yield were not reported however and would obviously factor 
In any decisions on ennchment 

The polllnatlon requirements (self vs cross-pollination) were also 
investigated Some, but not all species were found to require cross- 
pollination Bee pollination was partially effectwe, but fruitset and fruit 
welght were lower than in hand-pollinated treatments Currently producers 
use hand-pollination because of the high value of the fruit, but ways of 



improvlng the efficiency of bee pollination are being studied Vanety tnals 
and collection of new matenals are also continuing 

Summarv and conclusions Since there is considerable compebtion in the 
European market from open-field grown fruit from Columbia, it is unclear 
how long the greenhouse-grown fruits ~ 1 1  be competitive The 
investigators, however report that more than 10 ha of pitaya have already 
been planted in Israel under either nethouse or greenhouse conditions, 
indicating that for the present the crop has economic potential Research 
on improvlng fruit color and slze may also provlde a competitive edge on 
field-grown matenal Market wmdows may also be explored 

Eucalvptus and other ornamentals for use as  decorative branches 
This program is lookmg specifically for eucalyptus and other species w th  
the follomng charactenstics decorative when cut, can tolerate saline water, 
branches relatively light so they can be ar-freighted, and good post-harvest 
charactenstics Plants wewed by the team were very attractive and seemed 
to have good commercial potential In the tnals at Ramat Negev, plants 
were placed in blocks mth 4 levels of salinity Of the eight tree and eight 
shmb species tested all did well under saline treatments except for 2 
species in which none of the plants did well including control Export tnals 
are currently underway to determine feed-back information on how these 
branches are received in the European market 

Cut flowers 
Research is underway on new crops for the cut flower industry Protocols 
for producing such standard greenhouse flower crops as roses and 
carnations are considered to be already avadable In any case, it is not clear 
how long Israel can be competitive in standard crops relative to countnes 
urlth low labor costs Currently, the mam 2 crops receiving attention are the 
wax flower (Chamaelaucium uncinatum) and the butterfly flower (Asclepias 
tuberosum) Researchers have concentrated on altenng the natural 
photopenods to bnng the crop on the market dunng the penod of peak 
pnces in Europe Heliconia cultivars were also selected and growng 
envlronments optimized for production Although progress was made in 
this area, the Israeli personnel involved in the project felt the flowenng 
stalks were not light enough to be ar-freighted economically to Europe 
Presumably successful cultivars could be grown for the local and hotel 
trade, however 

Other species of flowers recently included in this research include Metalesia, 
Calhcama and Ixora Studies of bulb forcing were also underway w t h  
Nenne baudenii, Hippeastrum, Onnto alum dabium and Pondopialla 

Summaw and Conclusions Continually testing new species of both 
ornamental shrubs and cut flowers and refining production techniques 



should allow Israeli growers to keep exporting cut flowers and ornamentals 
even though their labor costs are high The extension infrastructure and 
grower expertise are in place to allow technologies developed to move into 
the industry Both the ornamentals and cut flower research seems in-tune 
w t h  the needs of the industry and well-designed in terms of lmprovlng 
production practices and sallne water utilization 

I3 E m t  

Ovster mushrooms 
This study was conducted at the D o h  Protected Cultlvatlon Center, ARC, 
Caro but crops were also grown in greenhouses at El Bousseilly 
Mushroom cultivation offers farmers an opportunity to grow a high-value 
crop on small acreage using agncultural wastes There are 30 million tons 
of agncultural wastes produced annually in Egypt, some of which can be 
used a s  a compost for mushroom production Town refuse is also being 
investigated as a potential compost We were told that 3 fanners and 600 
graduates are currently producing oyster mushrooms The overall goals of 
the project are to test vanous compost blends for mushroom yleld, compare 
vanous production systems for cost and efficlecy, produce the type of 
Pleurotus preferred by tounsts, and produce sufficient Pleurotus spawn for 
further propogation In the expenment reported at the 1993 Workshop, 
residue comblnatlons were soaked overnight in water at ambient 
temperatures For the last 2h, temperatures were rased to 80-85C 
Residues were then placed in black plastlc bags holding 3 kg each and 
placed in greenhouses to incubate at 25C (+ or - 2C) at 75% relative 
humidlty When mycelial development was sufficient, the plastic was 
removed from around the residues and relative humidity rased to 85% The 
highest yleld 1 990 2 g, fresh mushrooms/kg dry substrate, was found on 
the 50% nce straw/50% legume res~due blend Other recommendatlons for 
growth of Pleurotus are pH 5-7 and 65%-80% substrate moisture content 
Substrates can vary but Pleurotus requires matenals contaning cellulose, 
sugars protems, and lipids for growth 

S u m m q  and Conclusions These studies seem to have been well done and 
interesting Several Israel1 scientists and 2 hbbutz members vlslted w th  
the scientist involved to learn more about the production practices for 
potential product~on on the hbbutz in Israel 

VII General Summary 
Several studies were conducted in Egypt on post harvest charactenstlcs of 
tomatoes These studies descnbed the npening charactenstics of vanous 
parts of the tomato fruit, concluding that npening occurred from the inside 
out In another senes of expenrnents, npenmg charactenstlcs of normal 
and npenlng-inhibited tomato mutants were compared, w t h  and wthout 



the additlon of a cationic chelator (EDTA) nutnent solution Production of 
C02, ACC and ethylene was reduced in all the npening inhibited lines 
Adding EDTA to the nutnent solution restored some of the npening 
charactenstics to the nn and nor lines The effect of temperature on 
npening charactenstics was also measured Respiration increased linearly 
up to 30C, whlle ethylene production was greatest at 20C Inhibition of 
ethylene synthesis at temperatures over 30C was attributed to a reduction 
in ACC synthesis 



APPENDIX F: CALAR Travel Summaries 
CALAR I1 Travel Summaries, Apxll 1990-December 
1994 
Egyptlan and Israel1 (Excludes Workshops) 

Year 

199 

11 199 1 March 10- 1 Mohamed Hashm I Plant Breed Symp NC/Cornell Un~v /San 

Dates Name 

July 22-Aug 7 

Purpose 

July 22-Aug 7 

Ayman Abou- 
Hadid 

1 '  

I 

Desert Conf Be~jing 

I 

Mohamed El- 
Beltagy 

Apnl7 
March10 

I 

Desert Conf Be~jing 

Apnl7 
March 10 

1 

Hamed Maned 

Apnl7 
March 10- 

May 5 18 

August 15  30 

11 :99 1 Feb 13-26 Ayman Abou- I Hadid 

Diego/UCDavls 
Plant Breed Symp NC/Cornell Un~v /San 

Hamdy El-Downey 

Apnl7 
Apnl 

August 2 1-30 
Nov 9 1 Feb 

~ l e g o / ~ ~ D a & i / f m g a k o n  Utah 
Plant Breed Symp NC/Cornell Unw /San 

Dla Hassan~en 

Abdel Aziz Sheta 

AymanAbou- 
Hadid 

~ i e ~ o / ~ ~ ~ a v k / f m ~ a h o n  Utah 
Plant Breed Symp NC/Cornell Unw /San 

Mohamed Hashlm 
Beltsvllle Symp MD/Univ of MD/San Dlego/US 
Salinity Lab Rverside/Univ of AZ 
Wye College UK/London/Avlgnon France 

Mohamed Medany 
Sayed Singer 

Feb 13-26 

March 3-6 

~ i e ~ o / I J ~ ~ a & / f m ~ a k o n  Utah 
Agricultural Management Meet Agad~r 

London/Avlgnon 
Un~v of Minnesota 

March 8- 12 
March 8- 12 
March 8- 12 

Mohamed El- 
Beltagy 
60 Egyptian 
Sc~entists 

March 8- 12 
March 18 22 
Apnl July 

August 1 9 -  
Sept 3 
July 1- 1 1 

Salt Symp Bangkok 

ISHS Conf Caro  

Mahmoud Hafez 
Balu El Sawy 
Murdi Ata All 

July 10 - 20 
July 10 20 
July 10 20 
July 10 - 20 

New Crops Conf Jerusalem 
New Crops Conf Jerusalem 
New Crops Conf Jerusalem 

Salah Mohamed~en 
Ben Arni Bravdo 
Mohamed Zahow 

Mohamed El 
Beltagy 
Refaat Held 

New Crops Conf Jerusalem 
Sci Vis to Caro  
Modeling/S~mulakon Conf Pittsburgh/US 
Salinity Lab Rwerside CA 
Wye College UK 

INRA Climatologic Conf Avlgnon/Eucarpia 

Abdel-Azlz Sheta 
Mohamed Edns 
Hamed El-Saeed 
Magdy Wadeed 

Cong Angers France 
Agricultural Research Inst Netherlands 
Agncultural Research Inst Netherlands 
Agncultural Rrqearch Inst Netherlands 
Agncultural F ,earth Inst Netherlands 



Year Dates 

Agncultural Research Inst Netherlands 
Agncultural Research Inst Netherlands 
Agncultural Research Inst Netherlands 
Agricultural Research Inst Netherlands 
Agncultural Research Inst Netherlands / 

i 

July 31- 
August 7 
July 3 1 - 

11 1 15 I I Grande AZ 11 

July 10 - 20 
July 10 - 20 
July 10 20 
July 10 20 
July 10 - 26 

August 18 
July 6-August 

Name 

Mohamed Saleh 
Mahmoud Hafez 
Sarni Abdel-Gawad 
Zalu Hegab 
Mahmoud Medany 

Zalu Lacheene 

Moharned El- 

Purpose 

Transplant Symp Yokohama 
Am Soc Horhcultural Science Conf Honolulu 

Am Soc Horhcultural Science Conf Honolulu/ 
Beltagy 
Mostafa Mostafa 

Wye College UK 
Imgabon Management Semces Conf Casa 

UCBerkeley/Ohio State/Steenng Comm San 
Diego 
Sci Vis Univ of MD 

Sci Vis Univ of Wisconsin/Cucurbit conf 
NC/NY State Agncult Center 
Univ of MD/Visits to nursenes in No 
CA/UCDams 
Sci vls Ohlo State/Prof Plant Growers Mtg 
Mich/Arn Soc Ag Eng MTg Nashmlle 
AID WDC/Univ of Anzona Tucson/San Diego/ 
UCDamds/WDC 
AID WDC/Univ of Anzona Tucson/San Diego/ 
UCDavlds/WDC 
Wye College UK/Horticultural Sci Meeting 
Tucson/Imgatlon Meehng Phoenur 
Soil Meet Cyprus/Horhcultural Sci Meet 
Tucson/Imgahon Meet Phoenur/UCDavls 
Soil Meet Cyprus/Ho~cultural Sci Meet 
Tucson/Imga~on Meet Phoenur/UCDavls 
Soil Meet Cyprus/Horbcultural Sci Meet 
Tucson/Imgahon Meet Phoenur/UCDams 
Horticultural Sci Meetmg Tucson/Imgahon 
Meeting Phoenur 
Horticultural Sci Meeting Tucson/Imgabon 
Meeting Phoenur 

August 17 
29 
August 28 
Oct 1 
Sept 9 Oct 1 

Sept 16-0ct 
22 
Sept 92 Apnl 
93 
Oct 6 16 

Oct 6 16 

Oct 27-Nov 8 

Oct 19 Nov 8 

Nov 4 8 

No\ 4 8 

Nov 4 - 8 

Nov 4 8 

Nov 4 8 

Nov 4 8 

Nov 4 - 8 

No\ 4 - 8  

Nov 4 8 

Ayman Abou- 
Hadic 
Abdallah Hefny 
Omer 
Hamdy El-Downey 

Wafaa El-Gindy 

Garnal Rahrnan 

Adel El Beltagy 

Abdel-Azim El- 
Gazaar 
Zalu El Sam 

Ayrnan Abou-Hadl 

Mohamed Hashm 

Usarna El B e h a q  

Hamdy El-Downey 

Mohamed Hafez 

Salah Mohamedien 

Tarek El Raggm 

Mohamed Medany 

Adel El-Beltagy 

Abdel Ghany El 
Gindy 

Horbcultural Sci Meeting Tucson/Imgation 
Meeting Phoenur 
Horhcultural Sci Meeting Tucson/Imgation 
Meeting Phoenlx 
Horhcultural Sci Meetmg Tucson/Imga~on 
Meeting Phoenlx 
Horhcultural Sci Meeting Tucson/Imga~on 
Meeting Phoenur 
Horbcultural Sci Meetmg Tucson/Imgation 
Meeting Phoenur 



II Year I I Name 

1) 199 1 Apnl 1 2 May ) Ayrnan Abou- 
I 
11 I Apnl 12 May I Mohamed El- 

Nov 4 - 8  

I 

Abou El-Fettoh 
Abdallah 

4- 
Apnl 12-May 

4- 
Apnl 12 May 

Hadid 
Usama El-Behary 

Heltagy 
Mohamed El- 

I 
May3 9 
May3 9 

1 
Apnl 12 May 
I 

Sayed Abdel-A1 
Mohamed Abdel- 

I 
I Din 

I ~ a y 3  9 1 Salah El-Din 

Shinawy 
Mahmoud Saleh 

M a y 3 - 9  
M a y 3 - 9  

M a y 3 - 9  
Ahrned Ahrned 
Arnin Mohye El- 

Azlz 

Helmie Abou-Naga 

M a y 3 - 9  

11 I I Serafi 

Hashim 
Mahmoud El- 
Hanbalv 

4 

May 3 9 
May3 9 

11 I M a v 3 - 9  I Adel Kader 

Khamis El-Okby 
Abdel Fattah El- 

I 
11 I M a v 3 - 9  I Ahmed Nasef 

May3 9 
M a y 3 9  

11 I ~ a v 3 - 9  ' Int Rvlsh 

Mohamed El-Shafii 
Ahrned El-Zuhary 

1, 

11 I Mav 3 9 I Mohamed Khal~fa 

May3 - 9 
May 3 - 9 

J 

May3 9 I Vi Saleh 

11 I ~ a y 3  9 I Mohamed Soliman 

Avl Nerd 
Dov Pastemak 

May3 9 
Ma) 3 9 

I M a y 3 - 9  I Mustafa Moharned 
I M a y 3 - 9  I Zalu Abdel-Halim 

Dov Sitton 
Mohamed I b r h m  

11 I July 93-July I Wael El-Tohamy 

May 10 21 
July 13 

Hegab 
Mahrnoud Medany 
Ayman Abou- 

Purpose 

I 

Horkultural Sci Meetmg Tucson/Imgahon 
Meeting Phoenur 

ISHS Symp Turkey/Sci vls Rome/Cultwar 

94 
Oct 8 - 27 

Symp ~ a g l i a n  I T / W ~ ~  College UK 
ISHS Symp Turkey/Sci vls Rome/Cultivar 

Magdy Awad 

Symp Caglian IT 
ISHS Symp Turkey/Sci vls Rome/Cultivar - - 
Symp Caglian I T / W ~ ~  College UK 
ISHS Symp Turkey/Sci vls Rome/Cultivar 
Symp Caglian IT 
ISHS Symp Turkey/Sci vls Rome/Cultivar 
Symp Caglian IT 
Agntech Meeting Israel 
Agntech Meeting Israel 

Agntech Meetmg Israel 
Agntech Meetmg Israel 
Agntech Meeting Israel 

Agntech Meeting Israel 

Agntech Meetmg Israel 

Agntech Meetmg Israel 
Agntech Meetmg Israel 

Agntech Meetmg Israel 
Agntech Meetmg Israel 
Amtech Meetme Israel 
Amtech MeehnE Israel 

u ., 
Agntech Meetmg Israel 
Agntech Meetmg Israel 
Amtech MeetmQ Israel 
Agntech Meeting Israel 
Agntech Meetmg Israel 
Agntech Meetmg Israel 
Amtech Meetme Israel 
Agntech Meehng Israel 
Agntech Meehng Israel 
Agntech Meeting Israel 

Computer simulation Muscel Shoals Alabama 
Sci vls Wye College UK/Texas 
A&M/SDSDUF/I~~ '~  Conf Desert Dev Mexlco 
Cltv 
Sci vls to Univ of Mmnesota 

Sci vls to O h o  State 



Name I Purpose 
1 

Nov 22 - 25 ( Yomna Helmy Desert Symp Bahran 

11 199 1 J a n  15 - 22 1 Mordy Atta Aly ( Postharvest Symp Agadir 

l 4  J a n 3 - 1 0  Mohamed El- Managenal Mtg in Caro  

11 ( J a n  3 -  10 I Mohamed Rahman Managenal Mtg in Caro  
- - ~ -  

11- Managenal Mtg in Caro 
-- 

I J an  3 - 10 1 Dov Pastemak 
Feb 94-Feb Abdel Mawgoud I Sci ms to UCDaus ll I,, 

11 1 Feb 7 I Usama Beham I Sci vls to Wve College UK 
May 16 - 19 ( Yosef Bendov Univ of Anzona injunchon w t h  Workshop 

( / M a y 8  10 I Sarnir El-Abd UCDavls injunchon w t h  Workshop 
11 I August 14 - 1 Ayrnan Abou 1 Int 1 Hortxulture Conf Kyato Japan 

30 Hadid 
Sept 3 - 1 1  AymanAbou- Conf Land & Water Ban IT/Inst for Hort 

1 Hadid I Crops Rome 


